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Crafty Code To Boat The Cheats! 




All games > 
only f 

Selected tides available at db J • V%5 \ 

Boots, W.FL Smith, J. Menzies, Laskys | nc vat and PAP 
and all good computer stores. for a Free catalogue 

Dealer enquiries welcome Tel: 01-748 4125 semI SAE * 
Siiversoft Ltd, London House, 271/273 King Street, London W6. 
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Spectrum Soft 

After taking a 
hefty swipe at the 
software industry. 
Ron Smith 
invites the 
Staines and 
Sianwell j 

Computer C tub J 

to check out the L 
latest software 
packages. 
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The Protection Racket 
If you've written a 
software masterpiece 
and you've got something 
to hide, Simon Goodwin 
will advise you as to the 
best means of protection. 
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Getting Into Print 

For those toying with the notion 
of upgrading their system with a 
professional printer. Henry 
Budged V on hand with an in- 
depth look at the interlaces 
available. 




Your Spectrum is proud to 
present a special new marine 
supplement which henceforth 
will appear every issue in our 
illustrious pages. In this issue's 
QL User, Quern in Lowe gives 
us his first impressions of Sir 
dive's new micro, 




Front Line* m , , , I 

Fun and philosophy, gossip 
and games, and the news 
behind the news 

Fonw...,** f? 

Y&u? Spectrum readers speak 
oat! 

Routine Stuff- T»kt A 

Running-lump + « 21 

M il hinq models! Tarn HuktT 
tmpr jr itrvadc pmc*» 

by leaps and bounds. 



SpKtrofyiJt — TttHl^i Up 

You r Spectrum . • • « . 4 1 

Tuning troubles? Ian 
Beantsmure puts you in the 
picture. 

Piper Data — Cracking The 

Code , .73 

If you're looking for a machine 
code tutor lei Can- Marshall 
be your literary guide 

Play Power • • * . * 85 

Bool up your Spectrum with 
oat three annotated listings 



Circe 96 

Phil Uiimhtxht tracks down 
Sin u tiii i Research \ bead honcho 
and finds out how lonely life is 
at the lop. 



Rummaging In The 

ROM., , .,.- 

Taking iron to solder* Mike 
Lonl unveils (he SoflROM 
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I hoar Moody 

M ic rod rivet 1 . , , 4 j 

Messing about in the ZX 
MicffidrivetAndfVH Ptnnel/ 
lUH come up with some 
interesting bugs. 

The Amman Cometh ■ 50 

Heralded aj this ye^r ■■ 
programming genm^ 
While gives us the background 
to the classic Am dita 

Variable* On A I heme — 

Part One , . . 78 

Ditwjm Jones delves deep into 
the Spectrum ROM, and 
emerge* unh ;i comptefg guide 
to the ty stem variable* 
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They will make your computer 
go crazy with tear. I 

''One of the best examples of user-defined graphics (hat I have 
ever seen, along with excellent sound effects." 

. . . Home Computing Weekly 

"One of our best games yet" 

. . .Terry Grant, Rabbit software director 

"An obscene celebration of slaughter" 
. . . Home Computing Weekly 

"My Terry wouldnt do a thing like that" 
...Terry's mum 

Now appearing at your local computer games shop. Boots. 
WH Smith and Rumbelows. 
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; The leading game (APOCALYPSE) 
?' has four different maps, on any 
one of which you may fight your 
war {see section A.). An additional 
tape which contains a further six 
maps may also be added to 
expand your atlas (see section B.J. 
Alternatively, you can be NERO in 
the FALL OF ROME or Napoleon's 
right hand man in NAPOLEON'S 
CAMPAIGN in 1813 (see section 
C). Can you survive the War of 
1964 or could you lead your 
marines from island to island 
in the PACIFIC war? (see 
section OX 
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N EB U LA A masterly introduction to ■ strategy game! 
48K Spectrum 
fSWmc VATsndP&R 

REBEL STAR RAIDERS Can V ou survive the Rebel Star Raiders? 

48K Spectrum 
f9;96lnc,VATandPbP 

FIRST EMPIRE Your introduction io complete 

"Table fop moderated war game*" 
48K Spectrum ft BBC 
f 14 95 inc. VAT .*nd PbtP 
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HOW TO ORDER Vow rrwy porch*** -ny r.*f irip if«rm M «r«i b v 
t h*quo cw pntLitl c*dnr AM you hivi lo tin <t f ill m lti* 4»i»ili mi th* 
coufKHi •nctonrhQ you* chM|uaVPO midt piyntjia to fl*d*hrh Lid, 
nod your order *hU be ditpeYfefc«ti MrflMn ? m 1* ileyi AH price* 
inc4uuv« of VAT »nd Pft P 



TIM E LORDS Get entangled in the complex ties of time iravo.\ 
BBC C3 95inc VAT and Pit P 



Pot* rti ftf DSHIFT ITU l»t VANGA HD 1TM1 *i*YYi*fttO* %l» 

I w<vu»d hh» to ptvth*** ne-iut 
[PtM*f crarclwtaEk. Hvfllik »• 
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REDSHIFT LTD. 

12c MANOR ROAD. STOKE NEWINGTON. LONDON. Wfc 

TEL: (01) 800 1333 

Apocalypse is produced und«r licence from The Games Workshop Ltd 
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Is it i bird, n it 
well, it certainly 
tike a joystick! 

When you first pick up a 
Trickstick, the idea that it 
nught actually help you to 
play an arcade game seems 
ridiculous. Built rather like ah 
audio microphone „ alt you 
hive to do to create 
movement on the screen is to 
pass your fingers fleetingly 
over one of six blue metal 
buttons (which manage to 
I n k [ike the tops of drawing 
puis). 

Getting down to some 
practise with Roger Vellacotl 
of East London Robotics 
i T nek sticks' manufacturers), 
the device soon Lost a lot of 
its mysterious qualities. The 
top two buttons move your 
character from side to side 
The next two buttons move 
you up and down; there are 
also two fire buttons further 
down the body of the unit. 
It's all very easy to explain, 
but a little tricky to use 
(maybe that's bow it got its 
name) 

The Tricks uck works from 
the mains hum picked up 
from the tips of the user s 
fingers, via the metal pads. A 
signal is fed into the interface 
you get with the device, and 
the voltage is converted — in 
effect - to a digital signal. 
The circuit contains a 
capacitor which, when built 
up via the charge from your 
fingertips, lets out a pulse 
that simulates the pressing of 
a key. A while plastic screw 
on the main shaft of the 
T nek stick allows individual 
adjustment of the devices 
sensitivity. 

So why has a product that 
was heavily advertised during 
the latter months of 1 983 
taken so long to appear on 
the market"* According to 
Roger Vellacott, the 
Trickstick was "quite difficult 
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to make, Originally our plans 
were to use light instead of 
mains hum. and therefore 
movement would be related 
to the amount of light 
defected by the sensors It 
also meant we required a 
seventh sensor to act as a 
reference light source, 
providing a self- adjusting 
reference point; 
unfortunately, this just 
caused problems when 
someone switched a light on, 
or the sun came out. Plans to 
make the Trickstick operate 
on a light basis were shelved 
in October 1 983, and the 
current design was begun/ 1 
However, the new design 
involves "much more 
Complex circuitry'" — which 
explains the new price of 
£34.50. There's also a game 
that'll be launched alongside 
the Trickstick to make use of 
the fact that up to eight of 
them can be attached to the 
back of a Spectrum The 
game Attacnes. which 
involves dogfighting and 



escaping enemy fighters, 
allows you to manoeuvre the 
planes through incredible 
turns. At £ ! t the game tape 
on its own comes rather 
expensive; but if you buy it 
with a Trickstick, then you 
can pick it up for £7,50, 

Although you can utilise 
your Trickstick with any 
game that's already 
converted for the Kempston 
joystick, you won't find 
anything which takes in the 
full capabilities of the new 
device. And as Roger 
Veil aeon says, "Many 
software manufacturers are 
very interested in the concept 
— but unless we sell great 
quantities of Trick sticks, 
there won + t be many 
professional eight player 
games. 1 ' 

For more information on 
the Trickstick, you' I J find 
East London Robotics at No 
II Gate, Royal Albert Dock, 
London El 6; alternatively, 
phone 01-474 4430, 
RM 




With microcomputers 
growing ever more prolific in 
home and office, the Silicon 
City (Milton Kevnes to you!) 
Information Technology 
Exchange has deckled to 
have another bash at running 
some one- and two-day 
courses These are pitched 
pn manly at the business 
user, but course 
administrator Ann Sidgwick 



is quick to assure they would 
also be of benefit "to all 
potential users". Asked why 
the idea hadni lifted- off at 
the first attempt. Ms 
Sidgwick said "People are a 
little slow m Milton Keynes 
when it comes to computers, 
and are only just beginning lo 
take an interest, They are still 
not forward* thinking when it 
to their future 



understanding of this 
subject." 

In an effort to improve 
response, the IT Exchange 
has decided to put out a 
questionnaire asking people 
what they would like to sec 
on this year's courses. For 
further information telephone 
the IT Exchange on 0908 
668866. 
RS 
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Despite the new s that Sir 

c managed to notch up 
his millionth Spectrum 
made on December 9th. 
1 983* a few unlucky people 
may have been cursing the 
Cambridge wizard over 
Christinas. 

Demand for the ZX 
Spectrum in the three-month 
run-up lo Xmas was to quote 
a Sinclair Research 
spokesperson, "beyond our 
most optimistic 
expectations' 1 . (Quite an 
understatement for reported 
sales of approaching half a 
million Spectmms > 
However, what that meant to 
Joe Punter on his Clapham 
Common omnibus waa a 
distinct lack of Spectrum* on 
the shelves. Indeed, if s 
actually rumoured that, at a 
late stage. Sinclair Research 
reduced the number of 
adverts placed in the press — 
purely in an attempt to curb 
catastrophic demand! 

Even with production 
figures topping 1 00,000 units 
per month in the pre 
Christmas period, shops 
found themselves having to 
turn away many a potential 
micro buyer eager to join the 
ranks of the computer 
literates. And not even those 
wise and wealthy faces at 
Sinclair Research could 
foresee thai the 48K 
Spectrum would outsell the 
1 6K model at a reported ratio 
ofeijiht to one. 

High street chain, WH 
Smith, announced 
unprecedented sates of home 
computers over the 
Christmas holiday and for 
many of its customers, it was 
a case of "yes. we have no 
computers, we have no 
computers today" But the 
record, at the time of writing, 
seems to rest with the 
Princess Street branch of 
Mcn/ies where a delivery of 
75 48K Spectrum* was 
snapped up by eager Yule tide 
fanatics in just 15 minutes 
Can anyone beat thai? 

And lastly, the good news 
for you one or two people 
sritfnat owtung a Spectrum 
— by the time you read this, 
supplies should have returned 
to an even keel. RM 
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Atari 



Spectramises 



Its Software. 



Atari has recently announced 
an intention to release its 
classic arcade games for use 
with other computers, 
including the Spectrum. A* 
well as the company's 
re known arcade machines. 
Atari also produces its own 
high-spec low-cost micros, 
famed for their grossly 
expensive software. Atari is, 
in fact, one of the leading 
home computer toss makers t 
with yearly deficits running 
into hundreds of thousands of 
dollars, amd are supported by 
the massive American 
Warner Corporation. 

Thi* latest move is an 
effort to break into the huge 
Spectrum software market, 
and maybe it really is clean- 
up time as Atari pulls from 
the hat such classics as 
Pocman. Centipede and 
Donkey Kong, and the rights 
the company possess to 
Williams' Defender, Ever 
since the release of the 
Spectrum, companies have 
been churning out lookalikes. 
but few have proved good 
enough to encourage more 
than passing customer 
inter est. And those that were 
well accepted often found 
themselves swamped by writs 
alleging copyright 
infringement, thus calling for 
cosmetic changes to the title 
and/or graphics. 

Theoretically, with any 
number of Spec imm users 
still awaiting an excellent 
version of Defender and 
Pieman* Atari should do 
■a el I releasing them 
themselves or becoming the 
official licensee. However, 
the company says it is going 
I© charge £14 99, not for the 
complete set. but foieach 
game* Perhaps millionaire 
Atari 400 owners might 
consider this cheap, but your 



average Spectrum user is 
liable to stand there agog at 
such a price tag How long 
will it take for Atari UK to 
realise that the British 

^puier market is not about 
people buying cheap mK 
and vastly expensive 

ire* It's a policy that's 
done the company little good 
in the past and one that's 
unlikely to fare much better 
for it in the future — Texas 
Instruments, please copy. 

For Atari's own machim ■*. 
programmers are apparently 
offered exceptionally good 
deals in the form of 35 per 
cent royalties on the retail 
price. This pans out to at 
least a tenner a program — 
twice the price of your 
average Spectrum tape, and 
at least ten limes the royality 
that many Spectrum 
programmers can expe 
Atari is even said lo be 
tempting Spectrum program 
writers with £10.000 
advances r 



Topping Up 



Prices 



Talking of inflated prices, 
there has been recent rumour 
concerning profiteering in the 
Spectrum software market — 
a problem that recently 
centred around Ultimate 1 s 
AticAtac, Enquiries for the 
heavily -promoted mate of 
Lunar Jetman were so peal 
that many dealers opted to 
slick an extra £ 1 50 or so on 
the retail price, an increase I i 
almost 30 per cent Lef s 
hope that Ultimate steps in 
and does something before 
the nest blockbusting release. 

Another practice that's 
become painfully obvious 
these days is the advertising 
of a new world-beating 
product, months before 
anything is ever likely to 
become available. An award 
of some kind must go to 
Sinclair Research, who 
advertised the Microdrive 
'coming soon k a fill I 16 
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Thanks to the incredible level 
support that Your 
Spectrum's first 
issue received, we'll be 
going monthly from our 
April issue. 

pespite the very- 
obvious overcrowding in 
the computer magazine 



marketplace, we've proved 
that there is a very 
definite need for a 
"grown-up 4 Spectrum 
magazine, we make no 
secret of the fact that we 
deliberately set out lo 
produce a much more 
demanding user magazine 



months before Sir Clive's tree 
was lo bear fruit. And 
neighbourly rival Acorn, 
comes high in the stakes too 
with its announcement of the 
Electron micro at the same 
time as the Spectrum's 
appearance — a year before 
the machine's real launch 
Wtfl to actually take ptftM 
And, of course , even though 
both products are now 
officially launched 1 , it's still 

Ereity hard to get either for 
>ve or money. 

Turning to software, 
another produce famous for 
its late arriv a I has been 
Terror- Da ktil 4D. from 
Melbourne House, It took at 
least two months to 
materia I be, following the 
UTuml Ihtmbouyani 
Melbourne House launch* 
No official reason was ever 
given for the delay, though 
after about a month a 
member of Melbourne 
House's staff was heard to 
admit that it was still being 
dc- hugged! 

And talking of latecomers, 
whatever happened to the 
Tricks tick from East London 
Robotics? According to the 
blurb, its the ultimate in 
joysticks, with hitherto 
unavailable control. Shown 
in prototype form many 
months ago and advertised in 
full colour double pages for 
almost as long, at the time of 
writing we are still all wailing 
n pie the goods. 

In many ways, the home 
computer market is becoming 
increasingly more 
commercial and professional. 
Yet still companies insist on 
launching product that's just 
a gap in the managing 
director's wallet, It's easy to 
argue that Spectrum 
enthusiasts are well used to 
waits of this kind — even so, 
disappointed customers are 
unlikely to provide the 
soundest of bases for most 
company's long term 
commercial success. 



than ever before. 

And that approach has 
worked- So no longer will 
you have to wait two 
months for your new 
copy. After April, we'll 
be with you every month. 
See you then* 



I he MeiMMide firm ol Slack 

Iiputer Services, formed 
only five years ago by Jeff 
Ott. has moved away from 
pure computer retailing, 
towards the lusher pastures of 
manufacturing add-ons for 
other manufacturer's 
equipment Its latest, and 
probably most successful 
product to date, is the Stack 
Light Rifle (SLR), 

Similar to the old video 
games where a rifle was 
attached to the television and 
the player had to shoot some 
object on the screen, this 
device claims a far higher 
degree of sophistication and 
is already doing well, judging 
by the advance orders. Slack 
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II you 1 re looking for a closer 
involvement with the subtle 
art of machine code 
programming, you may be 
interested to know that j 
can go and meet Toni Baker 
and her enthusiastic fell 
members of the ZX Machine 
Code Users* Club on 
Saturday, March 31 
Scheduled to meet in The 
Amber Room, Sittingboume 
Town Hall, Siitmgboume. 
Kent, the room will be 
available to all -comers 
between 10am and four in the 
afternoon 

It also looks as though one 
of Toni k s longterm projects 
will be reaching fruition in 
the near future - the club's 
magazine, Micro Arts. This 
will be a regular mag, filled 
with machine code wonder 
such as new discoveries, 
programs, news and info on 
the club's meetings. Don't 
send any money yet — just 
keep watching these pages for 
news on when it hit* the 
preitei. 

Fun oi I OdTl literary 
works may like to know that 
she has been wading through 
Mastering Machine Code 
On Your £X Spectrum and 
has come up with an A 4 
errata sheet which may 
explain some of those 'messes 
you've been getting while 
typing in the odd program, 
this can be obtained free 
from Tom by sending a 
stamped addressed MfalOfM 
to 37 Stratford Road. 
Wolvcrton* Milton Keynes 
MK125LW 




was strangely tight-lipped 
about function details, but jt 
seems to work using a single 
dot of light which scans 
backwards and forwards 
down the screen, Thus, when 
the rifle is aimed and the 
trigger pulled, the specially 
written software lakes over to 
record and check 
co-ordinates. If these match, 
then the target is removed 
from the screen and points 
are awarded according] > 
However, should a mis- 
match lie. a" miss' ) be 
recorded, the target remains 
on-screen and the game will 
continue as before 

But don't think you've got 
il alt your own way. 



Naturally, the SLR can only 
be used with specially written 
games and that has led those 
nice people at Stack to 
include three cassette-based 
parties with the ride for an 
inclusive price of £29.95. 
And if that's not enough to 
satisfy you t the promise is 
there)] be a total of 30 
compatible games available 
by the end of January, You 1 )] 
gel these — and the rifle — 
either bj* mail order from 
Stack Computer Services 
Ltd, 290-298 Derby Road. 
Bootle. Mersey side 
(telephone 051-933 55 II) or 
through WH Smith, Menzies. 
Boots and others. 
RS 
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'Own brand' products from 
large retail outlets tend 
normally to be cheaper than 
the better known variety p tail 
not so in the case of the 
CPD8300 tape/data recorder 
from WH Smith. 

But at a cost of £39.95, 
this cassette machine is 
unlikely to leave its cheaper, 
non-dedicated competitors 
free to clean up. That's 
because it's designed 
specifically for personal 
computers, and offers such 
features as a computer 




controlled electronic pause, 
adjustable save and load 
levels, a meter for indicating 
same, a tape counter for 
locating programs easily and 
a switch that enables one to 
listen in on program loading 
(or not as the case may be). 

Oh, and it can also be used 
for boring old audio recording 
and playback. The device is 
available from larger 
branches of WH Smith, ie. 
those stores which have a 
home computer section. 
RS 
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VAILABLE SHORT! A 
OMMODORE 64. 
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48 K SPCCTRUM 



'JbutcE, 

and Complex, 
Road 

Liverpool 
>ide L25 7SF 
128 7990 
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Tfhe saga continues f 
rajas to riches Fotlow^Minerl 

^Willy in his latest hajrj-aising 
mfventure as new perils jf 
await him in his luxurious cliff' 
if mansion 
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DEALER ENQUIRIES TO: | 

Tf GE#pJ STRtBjJ.TpN. 
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XCITING GAME! 
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STOP PRESS: NEW SPECTRUM DOMINOES 16K/48K £4.95 



ZUCKMAN 

ZX81 (16K) 

•all machine code 
iioki 
* four independent 

GHOSTS 
• HIGH- SCORE HALL 

OF FAME' 
•AUTHENTIC ARCADE 

ACTION 
-TITLE/DISPLAY 

MODE 

ONLY £49S !NC P&P 



* ZX Spectrum^ 

H c ** FROGGY 16K or48K 

SPECTRUM UEASK9M 0* AJKA0f CAME 
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FROGGY 

ZX81 (16K) 

■ MOVING CARS 
LOGS TURTLES 

• ALLIGATORS. 
DIVING TURTLES 

• FOUR SCREENS' OF 
ACTION 

• ALL ARCADE 
FEATURES 

• ENTIRELY MACHINE 
CODE 

ONLY £4 .95 INC P&P 
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So confident is Automata 
that its adventures ait 
horrendous I y difficult to 
solve, Ihe company keeps 
offering pnzes of inestimable 
value for the first correct 
solution 

The first of these 
challenges appeared back in 
October 1 982, and the new* 
is thai it's still to be beaten. 
This evolved around 
Automata s very popular 
Pimania adventure and, 1 5 
month* later, still no one has 
come within a mile of 
winning the diamond 
encrusted golden sundial 
{valued at £6,000) — not 
even, alas, some poor chap 
who planned to travel all the 
way Co Bethlehem on Xrnas 
day! 

Asked whether the game 
w as too boring, too 
complicated or jus i plain not 




selling in enough quantity. 
Automata's spokesperson 
hedged two- thirds of the 
question and would only 
commit herself to saying "It's 
not at all boring/ 1 

But it would be wrong to 
draw too many conclusions 
from that and. spirits never 
dampened (and not content 
with jus! one prize puzzle), 
Automata is now offering a 
free trip to Hollywood to 
meet the "star' who can be 
identified by solving its 
laboriously named package 
'My name is Untie Groucho. 
Yau win my fat cigar \ The 
excited winner will fly out on 
Concorde, stay at the 
Waldorf Astoria, sail back on 
the QE2, and receive £500 
pocket money to boot. But 
hurry, because the 
competition ends on June 1st, 
1984, RS 
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For all those debugists who thai worked 



silly mistakes left by YS 
idiot. Dick Head, here are 
the corrections. 

1 . Line 10 should read — 



uncovered all DHs errors. 
The ten lucky winners of 
the £25 tokens are 
Cameron Nalsh, Oxford; 
Tony Nail, Southsea, 



BOBBER 2: PAPER 6 (or Hants: Byron Partridge, 
some other choices that West Eating, London; 

make it possible to read the Grant, Willenhall, West 



screen!), Midlands; Tony Glicomb 

2. Lines 60 and 290 were Droit wich t Worn*; Jolyoi 
transposed. Ralph, Wimbledon, 

3. Line 100 should check if London; Nicola El son* 
r is not equal to one, not 10, Saffron Walden, Essen; 

4. Line 1 70 should check if PmI Vaniiif* 
be is greater than or equal Walthamstow p London; M 
to 90, and the GO SUB J Fewlngs, Hull, North 
should be to Line 380. Humbentide; and last but 
5 Line 240 should check not least, Mark Gibson of 
for r not being equal to one. Wiggmton . York. 

not 10. 

6, Line 260 should read - HE'S DONE IT AGAIN 
PRINT AT 10,0... {and 

not PRINT AT 0, 1 0). Will nothing keep a food 

7. Line 290 was transposed moron down? Not content 



Walthamstow, London; Mr 
J Fittings, Hull, North 
Humbentide; and last but 
not least, Mark Gibson of 



HE'S DONE IT AGAIN 



with line 60 (see item 2). 

8. Line 380 should check 
for f (not ml 

9. Line 490 should be a 
RETURN statement (and 
not the GO TO statement 
Dick Head managed to 
come up with). 

These were the specific 
errors made by cm Dick - 
but mm with any bugged- up 

excuse for a program, 



with last issue's ludicrous 
nonsense. DH has now 
landed us with another load 
of programming codswallop 
—this time entitled 
Chokts, As usual it's 
racked with errors, but he 
assures us that anyone who 
gets it going will find it 
'deeply meaninpJur — 
coming from Dick, that's a 
contradiction in terms! 
Anyway, here it is. For 



there's more than one solu- those unable to figure it out. 
lion. So what we've done is he reckons hell be listing 

the corrections next issue 

that's a joke! 



11 



JUST AROUND THE CORNER, A NEW 

BLACK CRYSTAL 




BLACK CRYSTAL 

The Omit, sm program aitaenlura 
gam* lor Ih* 48* Spectrum and IG* 
ZfcBt computer* No software 
COtloclipn ri compile wilhoul II 
Black Crystal u an excellent gr aphiti 
adVrrnlure and 1 wtni fh ought ou1 
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Black CryMei has impraaaad me by 

n««r quantity and gen era l ty Kj-gh 
qua lily df pfeaentalion i arn afraid I 
hav* become an addict Home 

Spectrum 4AK T60K qI pcofl'jm m 
only £7 W 

1 ftK over 100* oi program m 

in PflHi Only C7.M 
WHY PAY MORE FOR LESS OF 
AN ADVENTURE* 



THE CRYPT by Stephen Aenlon 

Prepare younelf toe 1h* many 

cnaireng** ift*T ihaii coniront you 

*twn you ^«ff to »n*#t THE CRVPT 

You will bail re «uh giant scorpronf . 

H«Hk spawn Cranar$. Pot - **•©! ind 

it you aft unlucky enough — i ha Dark 

Cyclop* in frit arcad* Styl* 

adventure 

Available now Nw the 41ft Spectrum 

el C4.W 




THE ADVENTURES OF 
ST BERNARD 

An eiciMio laal moving, machine 
code, arcade gam* where you gu*o* 
your intrepid St Bernard through the 
per hi of trie icy wasteland* so reecue 
hn M^res* horn the clutches oi fhi 
abomirujoie ? r>p*man 

Available (of at* £p«tfum liW 



STARPORCi OWE 

Take on the robot guardian* of the 

central computer in a ti#p*fb4y 

Ityuaed mre* dimvnmpnat battle 

pBjim 

{100% machine code arcade action) 

Available for «K Spectrum i$M 




ZX COMPENDIUM 




MiBD04t^H»c 1 Wuaiavi *mi n r UH I 

Eifn 



2XB1 COMPENDIUM 

AMen Intruder, Wvmpui Adwniun, 

Numer&iogy. Hangman, 
Hieroglyphic ■ . Mo*t» Mogul 

The ideal iottwar e pacfrag* tor all 
1$K £K8l owner* Sj* major 
programme* on two cassette* for 

only ta.SC 

Alien intruder -Hieroglyphic* — -Both 
program* make good uttof graphic* 
.and words to mania a very entertain- 
ing p«ck*g# &tn€l*tr Uxmr Aug ft? 
AJmn ■ H lerpgiypfuc s tt umpue- Vov »e 
— A vincd rtiim from CarneJI. all 
E«a lurmg imagmeiit* response* and 
graphic* and all oi tham good gam** 
for all eg** (Hieroglyphic! n 
particularly good lor children) 



I uttered (tie- laai meant*! iodi js 

etocfc struck ihim##n All if ■»« 

eacapi tot a fami ru«i-ng m 

corner Prom out of i he shadow* Hi 

earn* jii Hett* lurv agamst me but . 

w*i nol de-ransvle** until the Angei 
of Death astride a wing*** hciraa, 

lQifl*d Th* baflte AvONiing hbf bolt* 
ot hell lire. I locdt taieliri aim My 
chaneaa tn tirm. oul i my lucfc 
held 

(Faal moving, mAc^rm code, all 
action, Arc ad* gamaf 

Available lor AM tewimivi f S.tS 




The above are avaitabfe through moat good computer stores or direct from; 

CARNELL SOFTWARE LTD., 

North Wvylands Ind. Est., Molesey Road, Hersham. Surrey KT12 3PL. 
DEALERS: Contact us for your nearest wholesaler. 
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COMING SOON 



4E WRATH OF MAGRA" 

The first bom has been destroyed The 
Black Crystal of Berofh has been 
banished. The alliance of Evil has been 
defeated by the armies of Lord Fendai. So 
ends the Third Age. Now we invite you to 
write your name in the history of the 
Fourth Age of the Third Continent 

You will meet friends and enemies, old 
and new. in the long awaited sequel to 
Volcanic Dungeon, Using high resolution 
graphics and combining the best qualities 
of "Black Crystal' and 'Volcanic 
Dungeon ". we will allow you to become 
pari of this tale of revenge. 

1 The Wrath of Magra" comes as three. 
48K programmes on cassette, boned with 
instruction manual and book detailing ihe 
history of the Third Continent and the 
many spells you will be using throughout 
the game. 

NOTE: "The Wrath of Magra" is a com- 
plete adventure You need not buy 
M Volcanic Dungeon" or "Black Crystal" 1 to 
play it. 




CARNELL SOFTWARE LTD 



At Mast! 

MASTER MACHINE CODE 
on your Spectrum 




MASTERING MACHttFE CODE 
ON YOUR ZX SPECTRUM 

£9.95 
Thai 

leach y 

woorai 



new book assumes* ahsolu -- 

stodge 
code, whatsoever, and > 

of ; *.*yond y 

simple addn 
II be sbv 

eie,Thel 
incredible speed ol madv 

f a, - -|*m^ I ; . KOUT and .*m l 

<jram , ; » Jk 

acquire 
isabteuiBA 
tarter # 'Sieved pose 

SPECTRUM MACHINE CODE 
MADE EASY 

Voi ume One — James Walsh 
Volume Two P.iliI Holmei 
These two b 

#? in machine code progr^- 
< Spectrum Book one starti 
e base conceits * 
towed by an 
mabon of binary maths* 
hexadeamaj and b&> tact, 

ardpsiFttesly 
as pcest e rutes ami I 
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£5 95 





THE SPECTRUM MACHINE 
CODE REFERENCE GUIDE 
Microdrive, | J .and 

ROM Disassembly 

hard Rosa Lang ley £4 95 















me • 
bee i 



Dter 



I riis book is a 
must reference work for serious Spectfum machine 
code programmer!. 






Interface Publications, Dept S p 44 - 46 Earls Court Road. London W8 6EJ 
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Before the cassette tape there 
was the necond* and those 
*ho*ve been following recent 
software trends — as 
opposed to Duran Duron — 
may have not iced a 
relationship springing up 
between the Cwo, 

So much so in fact that 
many of the major music 
publishing companies 
launched computer- related 
products in the summer of 
'83. in the hope of latching on 
to what they saw as 'micro 
mania'. EMI released a 
single by Chris Seivey 
complete with a B side 
program you could pump Into 
your ZX&l , and Island 
Records countered with an 
LP by c^Buxzeoek, Pete 
Shelley, called XL!. The 
success (or otherwise) of 
these records from the point 
of view of their including a 
computer program is 7 
according to the respective 
companies, rather difficult to 
assimilate. However, Chris 
Seivey has announced plans 
to write the programming 
materia] for B-sides of other 
'name" recording artists, and 
Pete Shelley is back in front 
of a computer monitor as well 
as a microphone — so the 
feedback couldn't have been 
that bad 

Indeed, even rock- 
rtgurgitator ShakirT Stevens 
has included a Spectrum 
program on his latest album, 
written by a rather well 
known software house, it's 
difficult to say whether this 
was purely for the sake of 
gimmickry — but ifi possible 
to suspect so, 

(n the forefront or this 
combination of music and 
computer technology remain 
Mainframe, a band from 
Kernel Hempstead. Lead by 
John Molloy and Murray 
Munro. Mainframe produced 
a single, complete with a 
program for the Apple 
computer, as far back as 
October 1982. The 
innovation was soon repeated 
* ith ihe release of a second 
single — one which included 
programs for both the ZX8 ] 
and Spectrum 

With the band's pioneering 
experience in the area dating 
all the way back to 1 98 L 
Mainframe seems by far the 
most experienced at using 
thi& hybrid concept. But 
reports From the major music 
companies is mixed, and it 
ccri" u Id appear that 

there were a few problems — 
not least due to the fact that 
the recording work was 




undertaken by music 
producers rather than 
computer technicians. As a 
result, many record buyer* 
and computer users found 
themselves out of luck in 
their attempts to feed the 
dubbed programs to their 
computers in a form which 
would load. 

However, things move fast 
in the music industry and the 
idea of linking music and 
computing is far from 
shelved. Indeed, it's said that 
EMI is looking to create a 
broad umbrella for ideas 
which will interrelate with all 
the new technologies — 
music home computing and 
videos! 

Other music biz names arc 
also in the ru nning to achieve 
the perfect match of music 
and computing — especially 
Virgin and Island Records. 
Virgin already runs a 
software house and. with its 
large distribution chain and 
wide variety of recording 
artists, would be in a good 
position to exploit the idea in 
1 984, Island Records too has 
not been idle in its attempts 
to break into the software 
market and hungry punters 
may soon be rewarded with 
the release of a new range of 
titles from a company being 
set up in April, called Island 
Logic, As well as Pete 
Shelley, the signs are that 
many other Island recording 
artists have been bewitched 
by the evil eye of the micro 
monitor, including well 
known reggae band. As wad. 

Gimmick or not, wilh the 
increasing interest of the 
major music companies in 
com m eric a I software and the 

Eioneering work of 
lajnframe. who knows — 
1 984 could be the year of the 
musical software package. 

Find out more on 
Mainframe by writing to MC 1 
Music. 24 Missden Drive* 
Heme) Hempstead, Herts. 
RM 
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THE GAME OF 
ECOMOMIC SURVIVAL 

THtflWTlSHfCOMM* AI'MOLi 
AIIHf CO«TfiQl$t*HAlSGRT 
0* CHMCELlOFlttDULlnQlJ 
HAW KRAI MUM 

POUNDS TO SIT'. 
YEARS TD THE MCX1 CEWBAt 

ElECTlONiGHAPfllC DISPLAYS 
HISTOGRAMS & A* ANNUA! 
Ff RFMHAMCf Mf MS Mtf AU 

iNLsUDft) m^iUA HO* *0U 
A HI DOING HOW MAW YEARS 
•Alii YOU I AST* 

mt INSIDE P«*n fcu-ar * 
Running Britjm ' 
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ADVENT 




AMONSTfffDf ANAOVFNTUftE 
FtiQGRAW COMBAT INTER 
ACTIVE BEINGS MQHi I ART 

M MAGIC EOGAfl SAVE 
LOAD FACILITY PLUS MANY 
OTHER fCATWfS 

Ai **ll if btmf « fill <n^#fwul 
comfwftng idvfnlLirt m ns*Jl ihr 
Mouniam at Krl n the f*t( fti I 3 
P*M Unit IIUI buifr MiSft i 
nunvmlh advtnlinwi chiitngi 

incffliivt it cttrfd to iidyjitiptm 
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40K S^f CTHUM CHALLENGE 
FROM INCENTIVE SOFTWARE LTD 



SPLAT! 



ARCADE 

QNEOFTHEMOSCflftlGlKAl 

AMI CQMttL LINN AH CADE 
GAMES EVER PRODUCED* 
STARRING ZIPPY 1 ' 

SPLAISionrorihMnan 
t^kltn gtmn I n#i>* urtr p£tf«4 
on ihe 4flK SPECTRUM l| ee 
■ r moil u-iqwiiJ 
C Mpuw & Vidtn G*m 

WW AVAll ARIE FROM WN $MlTH 

ANO boots 



ND01 



fSSO 



un in |h«48K 2X SPECTWUM dntfdf* ftvftljlbtt ' 
good compiii ol difihcylTv phrasw order «j*r< 

the coupon below 



Please send me itick boxtes) Fequkod ' 
1984 D MOUNTAINS OFKET Q 



SPLAT D 



AH ,11 r 6 50 each (inclusive? of VAT and 1st class postage} 
I unclose forf o* r »u Accauni No 

-m 



Nema 



Addreis 



INCENTIVE SOFTWARE LTD . 64 London Street, 
Reading RG1 4SQ Tel: Reeding (0734) 591678 
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SOFTWARE 

The battle could be yours . . . 
-\..... but it won't be easy I 




, n\w*w* 



ritevrc, 
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It 'MOV « thown «t»v9 r In his explor 

It * true representation of the on-screen graphics . 



THE PYRAMID 

THE PYRAMID is an arcade sty* garw^#*^h^AuwyaE*wnturoiJs 
ft*i to « 

The F^rarmd contains 120 chanters on IS Iwrts In order to gpt from 
onrch»i*» to another you m^ 
ratectanmrrgtsetfaisyrf^^ 
tfVMOOriRi 

The Pyramid rsmhabfipd toy dEOtai of 60 w^tfd and wooc alien rypei, 
ai tf whiri^ ^ beaut tf^^ 

*mons, drrxft. insects . and monsters, wth a sprinkling of the ffiore 
unusual the ejrua - ten estrial tweeters, galacttc stiawoerry, cosmic claw, 
mutant eye, plus a whoie host of entities chat <iefy r^ion^ de^nption 
^1 no doubt tnwrK you^ 

»y proceed to wplore m^rsmatfommpto^onon^MihVhm 
dfflcuirygeneraiyinCTrasing Depending on the 

choice tfottl^wdi Chamber^ 
every time you ptey * 

Apart from the challenge of trying to atf*vr m? highest score 
possible the pyramid contains a number puzzle to solve The more 
chambrri you successfully vtsn the more information is gathered to 
enable you to discover me secret numbers of the pyramid The puzzle 
wont take you days to soh*. it will probably take you a fevv months 



DOOMSDAY CASTLI 

DOOMSOMT CASTLE consists o* a labyrinth d* 74 corrpleMJy inter 
connected Hails and Passages where you wW meet a who*r ho*i of 
adversaries serving the mftnroefy evtl Scartha^ the Garthr ogs. the 
Orphad the phenomenally nasty Googty Bird and the Urta which 
manifest themselves m over fifty unbefievab*y weird and wonderful 
gucses, 

Sr^Hha* has scoured the Ur^^ 
siornof Weforte UnitM 

wield an if resistible power over the cosmos, emanating wave* of 
corruption through every galaxy 

To save the Unrvefse/you must baffle your way throu^ttieCastte 
to fmti and coMeci the ' si* stones and use thrif fofce against Swrthajt to 
destroy Dooimday Castie, hopel^ 
cataclysmic explosion 

The ta^ is not easy (saving ^ 
you many games to unfokf the structure of Doomsday Cascfe and 
drover the kxauons of the ancient stones 

The addcuve arcade style action will keep you coming bade to piay 
but the overall challenge should still keep you occupied tor months. 



FANTASY SOFTWARE 1 1 available from W*H- SMITHS, JOHN MENZIES, BOOTS, LASICYS, GREENS, 
RUMBtLOWS, SPECTRUM GROUP, COMPUTERS FOR ALL and all other good software ratal l#n . 

The Pyramid at £5,50 and Doom id ay Cattle at £6.50 front 

fiWWSY SOFTWARE, FALCONBE RG LODGE, 27A ST GEORGES ROAD, CHELTENHAM- GlOS GL50 3DT 
despatched by return first class post togethw 

Trade Enquiries welcome - telephone 0242-583661 



NO JOY! 

The article* Sticking with 
adjustable*, in your first 
issue included a review on 
the Stoncchip Programmable 
Joystick Interface. 
Unfortunately, looking at the 
photograph which 
accompanied the article. I 
suspect that you reviewed 
one of the old interfaces. 

When the Programmable 
Joystick Interfaces were first 
produced, approximately 100 
of them contained an error 
which caused the bonder to 
flash, the keyboard to be 
disabled, etc, These were 
delivered before the unit's 
official launch in September, 
Most of these defective units 
hive now been returned and 
replaced with the new device. 

From September of last 
vear. all the interfaces 
leaving our factory no longer 
hive these problems, and 
may 1 add are selling well. 
N Mills, Design Engineer, 
Stance hip Electronics, 



RADIO ON 

1 should like to congratulate 
voy on your first issue — I 
nope- you continue with your 
rather more intelligent 
approach to the machine than 
appears to be the general 
ruie. 

[ would like to take this 
opportunity to draw your 
readers 1 attention to a user 

EI run called SARUG 
lair Amateur Radio 
Group). It is a user 
group in the true sense of the 
wore — not a captive market 
for someone's products as I 
fear is becoming more usual 
these days. Being a non-profit 
organisation, we can't afford 
to answer enquiries with an 
enclosed sae out if any of 
your readers would like more 
information on our group, 
then please write to me at the 
address given below. 

Final ly T I hope you will 
continue to produce objective 
('real') assessments of the 
product* available on the 
market, Having been in the 
software business for 1 5 
years, I am only too well 
aware of the vast sea of 
shoddy rubbish around today. 
P \ewman(G4INP), J Med 
If&use I nne t Lets ton. 
Stiffbih IP16 4JZ* 



FOMI^ 



THE BATTLE 
CONTINUES... 

] feel I must write to thank 
you for being the first 
publication to acknowledge 
our existence in your 



Air your views on the Spectrum scene. Alt 

correspondence should be addressed to 

Forum , Your Spectrum, 

14 Rathbone Place, London W1P WE, 

Let's hear from you . * . 



Frond incs article. Battle of 
the tapes. I hope you will 
allow me to respond to a few 
points. 

Our first competition was 
indeed challenging, but you 
failed to point out that we did 
provide the machine code 
routine to do the animation. 
The response proves that our 
readership didn't find it that 
difficult to use. 

I do think remarks about 
'slavish emulation* should be 
made with great care, 
especially by the nth Sinclair 
specific publication of the 
year. We each attempt to do 
different things in different 
medias. and if we can both do 
it well then we will provide a 
useful service. 

Also, should any readers of 
our tape magazine have any 
problems with loading* please 
can they get in touch with us 
— we would be more than 
happy to deal with their 
enquiries. 

Lastly* I am no longer 
anonymous — hello! 

The best of tuck to you tn 
the * Battle of the rags' in 
1984. 

Roger Swtfi t 16/48 Editor* 
London W4* 

Sorry to nit-pick, Rog t but 
actually YS is the first 
Spectrum specific 
publication (paper variety) 
in Britain — not the nth 
Sinclair specific. Good tuck 
to you too. Ed 



WRITE AWAY! 

I found your article on pro- 
grammable joystick interfaces 
of considerable interest in 
your first issue. 

However, you neglected to 
print an address or phone 
number to which I could 
direct further enquiries in my 
quest for an interface from 
Downsway Electronics. 
Would it be possible for you 
to provide this 
information . . it + s not a 
secret, is it? 
JSHesfop, Berks* 

Thank you for our 138th 
enquiry as to Downsway's 
whereabouts, There's a 
sneaking rumour that 
Downsway are not all that 



keen for their phone number 
to be public knowledge at 
this moment — for more 
information on this and their 
joystick interface, yew 7/ have 
to speak to them on Epsom 
27222, Ed 



WHOOPS! 

In your first issue as part of 
the Spectrum soft feature, 
you included a number of 
excellent screen photographs 
of the games reviewed, 
However, Vm not sure you 
managed to get them in the 
right order. 

f am particularly interested 
in two of these programs: 
Chequered Flag and Race 
Fun.l have a feeling that the 
captions for these two 
photographs may have been 
switched, Perhaps you could 
let me know before 1 pan with 
my hard earned cash. 
L Wilkes, Worts. 

Actually Fm quite sure we 
didn tget them in the right 
order — your surmise was 
correct. For accuracy, you 
can swap the two captions 
you mentioned as well as 
those for Velnor's Lair and 
3D Strategy. Any offers for a 
heaten-up old magazine 
designer? Ed, 



CLUBCORNERED 

The Spectrum users of the 
Midhurst Group would like 
to congratulate you on your 
first issue. 

And with the grovelling 
done, perhaps we can tell 
your readers a little of what 
our club gets up to. We meet 
on the second and last 
Thursday of each month, and 
incorporate two computing 
groups, one of which caters 
exclusively for the 10 to 14 
year old age group, 

The aim of the club is to 
explore all aspects of 
microcomputer use. And we 
would like to invite anyone 
interested in computing, be 
they students, dedicated 
users, professionals or 
whatever* to contact us for 
further infonnation. 
Enquiries should either be 
addressed to Val Weston. 69 



Petersfield Road s Midhurst, 
West Sussex, or contact 
myself at the address below. 
RMC ArmeSi One Knock- 
h undred R o k « Midhu rs t, 
West 5*i\ \ ex G I 29 9DQ. 



ACID COMMENTS 

I have just got through 
B. A.ST.C. on my 48K 
Spectrum with a few 
unknown variables and a 
syntax error in my space 
invaders. 

What next? Perhaps 
machine code, but base 16 
does seem a bit steep — 
maybe I've got a thing about 
six-sided shapes. What about 
Fourth or Fifth as a 
language, or perhaps Pascal 
— of could I go into 
e I m ironies or robotics? 
Maybe I should train my 
Spectrum to do tricks, but 
how do I blow up its nose 
(maybe its ROM port? i 

which of these would you 
recommend for a computer 
expert of tomorrow . , r or 
even next Wednesday? 
RA Watson, The North, 

PS If all else fails where 
could 1 get a good trade -in on 
a cabbage patch doll 

Well, er* what can I add, . * 
Ed 



rrsAN 

EDUCATION 

Congratulations on the 
appearance of the first issue 
at r our Spectrum — the stalf 
(and the children! ) of our 
FctooL Ptobam Junmi Mixed 
School, found the content 
very interesting. 

Will your magazine bed 
interested in the Spectrum's 
involvement with education? 
We are one of the few 
primary schools in England 
(a mere 4 per cent) that opted 
for the Spectrum as our 
school computer under the 
Dot scheme, and we have to 
work a little harder trying to 
find good educational 
software. 

Many software publishers 

Eroduce exclusively for the 
BC Micro 1 80 per cent of 
primary schools) or the RML 
4802 ( 1 6 per cent of primary 
schools) — and yel we still 
think we have chosen the 
right computer for the job! 
We have four Spcctrums in 
the Junior Computer 
Department and two in the 
Infants Computer 
Department Both the 
children and many of their 
parents are extremely 
enthusiastic. 

We also have victors from 
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UPGRADE YOUR ZX SPECTRUM NOW! 

The "CHEETAH" 32K Rampack simply plugs into the user port at the rear of 
your computer and increases the memory instantly to 48K. 

• Fully compatible with all accessories via rear edge connector. 

• No need to open computer and invalidate guarantee. 

• Why send your computer away and wait weeks for upgrade. 

• Fully cased, tested and guaranteed. 

Why wait any longer? 

ONLY £39.95 inc. VAT and p&p 




NOW MAKE YOUR SPECTRUM AND 

ZX81 TALK! 

The CHEETAH *Sweet Talker just plugs into the back off the computer using 
the existing power supply. Based on an allophone system you can easily 
program any word, sentence or phrase. Fully cased, tested, guaranteed and 
compatible with all accessories via rear edge connectors. Complete with 
demonstration cassette and full instructions. No more lonely nights! 

Simply incredible at £29.75 

Also available; 

16K Ram pack for ZX81 £1 9,75 64 K Rampack for ZX81 ...... £44.75 

Prices include VAT, Postage and Packing. Delivery normally 14 days. Export orders 

at no extra cost. Dealer enquiries welcome. 

Send cheque/ PO now to:- 

CHEETAH MARKETING LIMITED 

Dept YS1, 24 Ray Street, London EC1 Tel: 01-278 6954 

Please quote when ordering whether Spectrum x ZX owi 

32K Rampack and Sweet Talker available from iargar branches of a 



John Menzies 



Computers for Ail dealers. and WH SMITH $ 




IB 



FOfftfM 



other schools to s*e our work 
on computers, but we never 
lend software — we feel that 
the protection of copyright is 
in everyone's interest in the 
long run, 

Incidently. the school 
chess club did their own 
survey of Spectrum chess 
programs and Psion's Cyrus 
is Chess was an easy winner, 
PD Fiddler. Coventry. 

Plans ant already qfo&tfor 
YSs involvement an the 
education frt>ttL Ed 



BREAKIMG-INTO 
16K 

In the articles. Machine code 
breakout, Toni Baker said 
that she kinew of no way of 
implementing the program on 
a I6K Spectmnu Therefore* 
the following solution may be 
of i merest. 

it's first of all necessary to 
realise that the *de fault' value 
for unused ports on the 
Spectrum is FR And if a 
mode 2 interrupt occurs with 
no peripheral attached then 
the interrupt will vector to the 
address formed by the 
contents of xxFF. where *xx' 
is the content of the I register. 

Now. this xxFF address 
could be anywhere in either 
ROM or RAM. But, the 
contents of xxFF together 
with the following location 
must fonu a RAM address 
ten than 4000 Hex. 

A search of the ROM 
does, in fact, produce several 
addresses which meet the 
requirements — the best of 
these being 28 FF. Others, 
although suitable, produce 
lower RAM addresses and 
are more likely to be 
inconvenient 

If the I register is loaded 
with 28 Hex fc a mode 2 
interrupt will vector to 7E5C. 
The program would, thus, 
start there: 

BIG 7E5C 
PUSH AF 
•It 

The ACTIVATE and 
DEACTIVATE routines can 
be placed anywhere suitable 
in memory and called from 
either Basic or machine code. 
Incidently ( it's advisable to 
disable interrupts whilst 
changing the contents of the 
interrupt register. The 
ACTIVATE routine would 
thus become: 
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1 

LD JL.50 

ULi 

Ml 

El 

IET 

PS Oliver. Cheshire. 



16K RESET 
CONTINUED... 

After a fair amount of finger- 
tapping on my I6K 
Spectrum, I have managed to 
persuade the small machine 
to simulate the routine 
written by Toni Baker in your 
first issue, 

I have located the code 
within the printer buffer using 
the automatic vectoring of the 
Z-80 in interrupt mode 2. 
The I register is then loaded 
with J 7 Hex which, when 
added to the hardware vector, 
255, gives the following; 

256*37+255=1?*? 



This address in ROM gives a 
1 6-bit address of 1 1 8.92 , and 
will produce an automatic 
jump to address 23670 (256 
*92 + 1 1 8). Address 23670 
is the home of the system 
variable "seed\ KSEP + when 
the RANDOMIZE 
statement is called, 

f have placed a relative 
jump (two byt«) where 
"setxf was located so as to 
enter the printer buffer three 
bytes from the end. These 
last three bjtes can then be 
used as a direct jump to 
anywhere in memory 
(address 23350 is used in the 
program). 

Here are a Tew important 
things to remember when 
using this program : 

1. Do not use the command 
RANDOMIZE in vour 

programs, or to call the 
'reset' program. Use 
instead LET A NAhfE - 
USR nnnrtn. 

2. Do not connect any 
peripheral hardware when 
using the 'Reset* program, 

3. Activate the 'Reset* 
program using the 
command LET ACT** 
USR 23296. 

4. Deactivate the 'Reset' 
program using the 
command LE TDEACT 
-USR 23328. 

5. Should you want to save 
the program to tape* use 
the command SA I /: 
"RESET* CODE 23296. 
112. 

Load the fully disassembled 
listing of my 1 1 2 byte 'Reset' 
program into your 1 6K 
Spectrum, and your machine 
code problems should be 
over ... or do 1 mean, just 
beginning? 

Your readers might also be 
interested to know! have 
found the solution to one or 
two errors that have cropped 
up in David Webb's 

Supercharge yourSpectrum, 
a book published by 



Melbourne House. In chapter 
29 of the text there are two 
programs which imitate a 
TRACE function for the 1 6K 
and 48 K Spectrum, 
Unfortunately, both routines 
have been assembled from 
location 00000, which causes 
a system crash when run. 
Each time PRNTNUM is 



called in the 16K TRACE 
routine, the listing calls for 
you to type in CD 4D 00 — 
this is wrong, and you should 
instead type CD 49 7E. 
Similarly, an the 4sk 
TRACE routine, you should 
type CD 41 FF instead of 
CD 5F 00£] 
.4 Dearden. Cleveland. 






327S5C 
IfJI 

I277SC 

km 



nftai 




Gt RESMES 

SHS53 41 



11HK 



MORES 



RESET 



II mi 



ii tn 



ORG ?5?96 
LDA.24 

LDAtM 
LD (23671 JA 
ID AJ95 
LD 123549m 



LOA36H 
LD (235 SOW 
LDASBH 
LD (23551 W 
LDA37 
LDfA 

JM2 

Fin 

L0A.3FH 

LDIA 

(Ml 



PUSH AF 

LDAOFEH 

INMOFEH) 

RRA 

JRCNORES 

LD AOBFH 

INMQFEH) 

RRA 

JflNC.flESFI 

P0PAF 
RST38H 



LDHU23730) 
DEC HI 
LDSPHL 
DEC HI 
DEC HL 
L015ODHKHL 
X0RA 

LDL5C71HLA 
CALL 1801 H 
CALL 0D6EN 
LD HL5C3BH 
RES 3,(HL1 
INC HL 
SET b t (HU 
X0RA 



LDDE.RESWE 



CALL 0C0AH 

El 

Jf 12A9H 



rwilti 
JRback to 23549 



. 



the test «v« 
bytns o( I he pfinta 
buffer with i d«ect 
lump 23350 
IS836 Kul 



AcItvKt 
Load then 
w«h37 
Intviupt modi 2 

Deactivate 



RET 

DEFM RESET 
executed*' 



A message Noll 
rhalirtelaslbylfis 
r/iverted. e 40 Hex 
a added 
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GAMES FOR COMMODORE 64, 
DRAGON, SPECTRUM. 
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JUMP 



it you've marvelled at the 

manic figures zipping 

around your video screen 

— then wonder no longer 

at how it's done, improve 

your own arcade games 

by leaps and bounds with 

this zappy little routine 

from machine code 

maestro. Ton I Baker. 




The object of this issue's exercise is to 
present a machine code routine which 
may be used in Basic programs for a 
wide variety of totally pointless — but 
ton — games. With it in operation you 
see a little figure on the screen, that at 
the touch of the left or right cursor keys, 
will happily run along the screen in a 
horizontal straight line. A touch of the 
up cursor key and the mischevjous 
character will jump into the air and land 
back down again! Don't ask me what for 
— you're the programmer? 

A few simple PF EKs are all that are 
needed to tell the program where the 
figure is, and a couple of POKEs will 



Moving Graphics Data 

FIGURES 

DEFB 00 HI 03 03 01 00 D1 3F 

0EFB B0 80 CO CO 80 B0 CO E0 

BE Ft 01 02 02 04 04 38 OB 0B 

BEFB B0 40 20 10 08 38 0B 00 

BEFB 00 01 03 03 01 00 01 3F 

DEFB 00 80 CO CO B0 B0 CO ED 

DEFB D1 01 02 04 OF 00 03 00 

BEFB 88 80 80 BO FD SB 90 00 

0EFB 00 01 13 08 05 02 01 01 

0EFB 00 80 CO CO 80 80 CO A0 

0EFB 01 B1 B2 04 02 01 03 00 

0EFI CO 80 40 40 40 40 CO B0 

DEFB DO 00 00 00 00 00 00 Ofl 

BEFB 00 00 0B 00 00 00 DO OB 

BEFB B0 00 00 00 B0 00 OB 00 

BEFB B0 00 00 00 00 00 00 00 

DEFB 0B 01 03 03 01 01 03 07 

DEFB 0B 80 CO CO BO 00 80 FC 

DEFB 01 02 04 BB 10 IC 00 00 

0EFB 80 40 40 20 2fl IC 00 00 

DEFB 00 B1 B3 03 01 01 03 B7 

DEFB 00 B0 CO CO 80 00 B0 FC 

BEFB 01 01 01 01 OF 09 BB BO 

DEFI 80 80 40 20 F0 00 CO 00 

DEFB 00 01 03 03 01 01 03 OS 

DEFB 00 80 CB DO AD 40 80 80 

DEFB 03 01 02 02 02 02 03 00 

DEFB 00 80 40 20 40 80 CO 00 
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Ci—iih 


FBM7D 


START LD D,(A_FLAGS> 




BWJ 


RES 4,0 


Signal No move made yet' 


CMI 


BIT ID 


1$ the figure jumping? 


tin 


JR NZ.UP/DOWN 


Go straight to the up/down 
routine if so 


an 


LDAF7 


Note: bit three reset 


MR 


INA,(FE) 


n seorrent three of tne 






keyboard 


EB1B 


AND 10 


A= -00 if key '5' pressed, 10 

OllWWtSe 


47 


LDftA 


B = 00 if key 5 pressed. 10 






oinewise 


an 


LOA.EF 


Note; bit four reset 


DBFE 


INA.(FE) 


Scan segment tour of ine 
keyboard 


aw 


AND 04 


a = 00 w lay Mr pressed. 04 






otherwise 


H 


ORB 


- 00 rf belli key 5 ararff 
press®!; 

04 tf key "5 1 pressed but m 
toy 8. 
1 «1 key 8 pressed bul not 










key 






14 if neither key pressed 


KM 


CP04 


Test tor hey ' 5" only 


MM 


JR 1LEFT 


Move figure teft W SO 


fEIB 


CP10 


Test for key 8" only 


Mil 


JR NZ.UP/D0WN 


Go straight to up/do. 






row line unless pressed 


CUB 


RIGHT SET 2.D 


Signal hgure lacing right 


3AIF5C 


LD A.(P0S_X) 


A.= current x coordinate 


mi 


CP1E 


Are we at tr the 

screen? 
Exit if so 


2B14 


JRZ.UP/DOWN 


FM47I 


INC(POS_X) 


cootdinaie 


MB 


SET 4.0 


Signal figure has movecr. 


INI 


JR UP/DOWN 


Goto the JUMP key lest 
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48k SPECTRUM OWNERS m. Fmm 
...LET'S GET DOWN TO BUSINESS... 

* * * FINANCE MANAGER * * * 

FINANCE MANAGER is a powerful flexible and fast MENU DRIVEN general purpose program carefully designed 
ro handle up to 255 separate accounts for domestic and business accounting applications. The magic of 
MACHINE CODE has enabled us to produce the very latest on the page 4 presentation which lets you enter and 
edit data naturally, as if with a pencil and paper. 

These screens are just a sample to show the style of the program: 
But that's not all, nor by a 
long way This program 
automatically raises a cor 
responding debit or credit 
for every entry, and will 
even open a new account if 
an entry features an unre- 
corded account name. 

Accounts can be MERGED. DELETED, ANALYSED, MARKED as priority, RENAMED, EDITED and SCROLLED 
Transactions can be RECONCILED, AMENDED, DELETED, PRINTED, DESCRIBED for analysis and RENAMED 
Standing orders can be APPLIED, REMOVED, DESCRIBED, AMENDED, DELETED and even DUMMIED for 
planning purposes Other features include DATE CHANGE. RUNNING TOTALS. 2 KEYBOARD MODES. PRINT 
PAGE-'LINE BLOCK FROM END FROM START FROM DATE etc B LIST BALANCES, FIELD ERASE INSERT DELETE, 
EXIT TO BASIC You may not want all these features but they are there just in case. 




* * * ADDRESS MANAGER • • • 

ADDRESS MANAGER utilises the same on the page H presentation as FINANCE MANAGER and offers Spectrum 
owners a professional standard address fifing, indexing and retrieval system. Below are examples of the screen 

presentations 

ADDRESS MANAGER has 
been carefully constructed 
to provide the user with a 
tool that is extremely friend- 
ly and easy to use, the speed 
and present at ion of this 
program are second to 
none, 

ADDRESS MANAGER features MULTIPLE INDEXING via our 3 way 3 character index, an ability to store over 400 
full names and addresses or 1500 individual names/till es- 

USES include storing and updating names, addresses and phone numbers, printing out Xmaa card lists, etc, mail 
order work, customer classification by type size (doctors have used this program lo catalogue patients by 
treatment) 

• • • 




^^ 


— ^1 




Lj p tJ 1 


luj'i.ijii 




MH*t **.*i 


'■BtTi'i ****** 


V* »*- 


mm i J 


m ->•* 


■ U ID 1 




80 COLUMN-VMS 80'VERSIONS * • * 



60 column versions of both these programs are available. These work in conjunction with the Kempston 
Centronics Interface and Centronics Printer. Write to us for a quotation for the software, the interface and (he 
latest high performance Japanese Dot Matrix Printer — you will find our prices very competitive. 

VISIT YOUR LOCAL SOFTWARE STORE NOW AND ASK FOR FINANCE MANGER 
AND ADDRESS MANAGER BY NAME — 

also available from selected branches of WH SMITH, BOOTS and MEN2IES 



SOFTWARE * + * SIMM THE BEST ** + 




If you experience difficulty obtaining your copiesof these programs send a cheque or postal order for £8.95 
(£19.95 for PLUS 80 versions) or telephone yourgjj details to (0753 888856) 

Oxford Computer Publishing Ltd. 
4 HIGH STREET, CHALFONT ST PETER, BUCKS SL9 9QB 
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J_PflESSED 



cue* 
cur 

DMA 
MIC 
CBE* 
CI7Z 



JUMP TEST 



nun 

mi 



DOWN 



1IOD 
3ABI5C I UP 

tc 
taitc 

KM 
Mt 

rownoi printout 



n 

CB4A 
£104 
EOFE 

1802 



EEB1 ?J XXX 

1XBOH YVY 

CBM 



CI 
EI5UC5C 

3E03 

mttt? 






FOM77 



IU06C 
i«7 



RES 2,0 
LDA.(P0S_.Xl 

AND A 

JR Z,UP/DOWN 

DEC (P0S_X) 

SET 4,0 

LDAFF 
IN AjFE) 

AND 08 

JRZJ_PRESSED 

RES 5,D 

JRJUMP_7EST 



BfT 5,0 

SET 5,0 

JR NZJUMP_TEST 

SET1,D 
RES 6,D 



BIT 1.D 

JR^PRINTOUT 
SET4.D 
BITS.O 

JRZ.UP 



DEC (JUMP HEIGHT) 
JRNZ,PRINTOUT 
RES f ,0 
JR PRINTOUT 



UJAiJUMP_ HEIGHT) 

INC A 

10 (JUMP_HEIGHTU 

CP04 

JRNZ.PRINTOUT 

SET6.D 



LO(TVFUG)00 

LDA.D 
8fT 1.D 
JRZ.XXX 
AND FE 

JRVYY 



XOR 01 



LO(^.FUGS)A 

BIT 4,D 

RETZ 

LD DE.(LAST__POS) 

LO A.03 
CALL FIGURE 

LD DE.{POS) 



LOA.t 

SUB(JUMPHEIGHT) 

LOE.A 

LO (LAST. POSJ.0E 
LDA,{A. FLAGS! 
AND 07 



Signal figure facing left' 

A = x co-ordinate of the 

figure. 

1$ ii at the left of the screen? 

Exil \t so 

Otherwise change » 

co-ordinate 

Signal figure has moved 1 . 

Note bit four reset 

Scan segment four of the 

keyboard 

A - 00 if key 7 pressed. 08 

otherwise. 

Jump if the JUMP key 

pressed 

Signal JUMP key not 

pressed" 




Was the I 
pressed? 

Signal -Jl 



the key already 



hignal JUMP key pressed*. 
Exit unless the key is pre 
tor the first lime 

Signal 'figure is lumping". 
Signal figure moving 
upwards' 

Is the figure jumping' 

Exil if not 

Signal figure has moved'. 

Is the ligure moving up or 

down? 



n 



i the height above the 
ground. 

Jump unless the figure has 
reached the gtounid 
Signal "Mgure no longet 
lumping" 



A = heigh) above the ground. 

It" new height 

Store the new height 

Are we at ihe top ol a |ump? 

Exit if not 

Signature now moving 

downwards'. 

Wecl PRINT lo upper part 
erf screen 

A contains all *he Hags 
Is the figure jumping? 






If so then resel the animation 




ise complement the 
mat ion flag 




tore amended flags 
Has the figure moved? 
Relum if not 

DE;= previous co-ordinates of 
the figure 

A - code tor a blank space. 
Pi m I a btank space, 
ov sew riling the previous figure 
DE = present position (with 
the figure assumed to be on 
the ground), 

fcm y HMffllmatc of ihe 
ground, 

A:= tntf y co-ordinate of the 
figure 

DE- true current 
co-ordinates 
Store these co- ordmates 
A contains all the flags 
A ■= code tar the appropriate 
figure to print 



move our friend to any part of the 
screen. The re fore p the Basic is totally 
interactive with the machine code. It is 
quite feasible to make some kind of 
video game out of this routine tsing no 
other machine code at all — so P if you 
feel that particular area is beyond you at 
present, there's still plenty for you to do 
in the meantime. 

WHArUH^OIgT 

If you don't umJerstand machine code 
then a couple of points are worthy of 
explanation. The left-hand column of 
the machine code listing Is all you need 
to feed into the computer. The other 
columns are just there to give additional 
information. However, you* 11 notice 
there arc a couple of question marks in 
the left hand column of the listing which 
are not part of the machine code; they 
are a warning that these are addresses 
which you 1 11 need to work out for your- 
self For instance, where it says CD???? 
in the left-hand column, and CALL 
FIGURE in the middle column, it 
means that the question marks in the 
left-hand column should be replaced by 
the address of the line of machine code 
which has the label FIGURE written in 
the second column This address must 
be in hexadecimal, and with the two 
component bytes in reverse order — so, 
for instance, if the line labelled FIGURE 
ends up at address 24962 then ihe ques- 
tion marks in the line CALL FIG UK I 
will need to be replaced by 826 L since 
24962 (decimal) equals 6 1 82 [Hex). If 



10roKEM724.lt 


V ct-irtflntt 




•JftMlWt 


20 POKE 23 725.0 


I CMrilult 




■MMflpn. 


30 POKE 23726,16 


Ai line 10 


40 POKE 23727.0 


At IIai 20. 


SO POKE 23726.0 


Oltff li 




KlQlli 




K_ FLAGS. 


60 POKE 23720.0 


ftmMln 




Milt ibtvi 




. jnuni 


TO RANDOMIZE USB 77777 


TtUnltn 




ti tin iibii 




START ll 




the program 


60 GO TO 70 




figure 1. Tin bin tmilliJi if i gimi ii INI 


fii mi |*i tli fllintlil if Ikt cili Ii ictlti 



you stan the program as a whole at 
address 6000 (Hex) then this will actually 
be the case, 

The routine makes use of a couple of 
addresses in the system variables, which 
you can PEEK and POKE in Basic in 
orde r to make the game do wh ate ver you 
want. These are: 

23726 lit i ci-orf lull of tli korinittl 
Hit ■«««■ which 111 II fun nu. 

23727 Tbt i ci-arilnli el tli rigvn 
23729 Thi lil|ht ll Ibt rifirt ibm til 

irini 

In addition, there are three more 
addresses which you should not use in 
the course of a game, but which none 
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ROSE SOFTWARE 

EDUCATIONAL SOFTWARE 

FOR THE SPECTRUM 

(I6K0H8K) 



YOUNG LEARNERS 2 

4 programs foi Ihe young 
computer user — angles, 
tables, deduce and 
capacity. All with excellent 
graphics, An easy 
introduction to 
computer aided 
learning. 



LEARNING TO 
READ MUSIC 



£5 95 per cassette 
(inc. p&p) 



G.C-E. "CT LEVEL 
MATHS REVISION 
GEOMETRY 

S programs of multiple 
choice questions, covering 
properties of parallel linei, 
triangles, various polygons 
and circles. All questions 
use generated numbers An 
explanation of the correct 
answer is given, 



4 teach and test 
program*:— Treble Clef f 
Scale Position, Nole Values 
and Keyboard. All with 
excellent graphics and help 
facilities 



We Aave a large range 
0/ educational 
programs for the 
Spectrum <md ZX8I, 
trom infants to "0" 
teveL 



Send sae for catalogue a/ all our products to: — 
ROSE SOFTWARE, 148 Widney Lane, 
Solihull, West Midlands B 9 1 3LH. 




Are your finances driving you mad? 



Do you find ihn I working ou t \ urn r 
finance* male* your hand buy ? 
Po yvm wfl ra 

Don 1 1 worry, now you van have 
Hilton'* Pirrtonal Banlinji 

a dear beads! Art •• 
Shopelullv) putting you hftei 

t-rmafUTiiT record* 

your fnuuurai + Search f m 
Bajil Reconcllf ation ny .* lutt? 
in included to auloaialicalJy 

. .;•-■> 
to your PBS account. 

* ZJcsrctnmMmotH-i&Kj 

* MAGONtia.OG|32h. 

* nCCe.M(32K)PiS«iiry 
■uenuiteed after taka 
mHml^mincr provided- 



MEWHtUA^ES 



, ^ihnUIhIJS 



i i h 



SgwlLfW 1 

SKSSSaar 8 

'jKjt-rf MNEMONICS 
MEMORY MA* lrrt[ _ "■ 




HILTON 

COMPUTER 

SERVICES 



Hilton < ompulrr Service* Ltd 
fDept YS) 14 Avalon Road 

Orpin:* tun. Kuiil BUG MAX 



All fftf Uf (IP* n I vimh- Lb a! | 



HEARING IS BELIEVING 

Tele Sound 

SPECTRUM BEEP BOOSTER 



TELESOUM is ready built and 
leired *o thai you can get the 
lull tound oi voui Spectrum 
through Any unmodified 
television t#l L black and white 
or colour The unit n eaiy to 
fit in minute* without any 
previous experience as full 
-'Ming instrucHoni at* 

provided 



TElISuPNI hat been designed 
uiing the very ]*(«■! ultra 
m i nta lux + component* so it l 
vise u an tMTtdialt 2 i I J i lam 
iad titi tifiilf iuidt f he S pre I rum 
Three eaay puih-on 
connection! are mad* lo (he 
Spectrum The connection! 
are clearly shown in a 
diagram that comes with 
lull I i tli no I nsl ructions 



TELESOUND FEATURES 




* SOUND AND VISION TOGETHER FOR 
ADDED REALISM. 

* BEEP VOLUME CONTROLLABLE FROM A 
WHISPER TO A ROAR. 

* KEYBOARD CLICK CLEARLY HEARD TO 
ASSIST PROGRAM ENTRY. 

* PROGRAMS CAN BE HEARD WHEN BEING 
LOADED * NO SOLDERING OR CASE 
CUTTING REQUIRED, 

* ADDITIONAL AMPLIFIER NOT 
NECESSARY * SEPARATE TOWER 
SUPPLY NOT REQUIRED. 

* USES NO MEMORY SO WORKS WITH ALL 
PROGRAMS * COMPATIBLE WITH ALL 
OTHER ADDONS INCLUDING 
MICRODRIVE. 

TELESOUND comes complete with easy to 

follow fitting instructions and cost £9.95 

inclusive of post, packing etc. Please slate 

your computer when ordering. 

COMPUSOUND 




T 




DEFT: re/IJ 32 - 33 LJUKUT CLOSE. UDOTCK. lOSCESTEFSHIRr 
B93 PET TELEPHONE; (HZ7I ZHZi (21439 Auntrpfett) 
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■ if mm Ciit 



i|1f«h(tr 



FIGURE 






zt 
» 
n 



nmt 



twrm 



ic 




HALF_FIGUflE 



LOLA 
LDH.00 

ADD HL.HL 
ADD HLHL 
ADD HLHL 
ADD HLHL 
ADD HLHL 
LD BC.FIGURES 

ADD HLBC 

LD BC.0008 

CALL HALF_FIGURE 
IHCE 



LOA."aJcortroT 

RST10 

LDA.E 

RST10 

LDAH 

RST10 

CALL FI6_S0 



FtCL_SO 



09 



LD (UOGI.HL 

LO A/Graphic A" 
RST10 

AOD HL8C 




HL= code (Or the figure to 
print 



Multiply fay ?Gh 

BC — points to the data lor 

the figures. 

HL points to the data for a 

specified figure 

BC- nymbef ot bytes per 

character square 

Print the lap half of the figure 

Change y co-ordinate in order 

10 print the bottom half of 

the figure 






PRINT AT 



Pnnt one character square 
ol the figure [Now to print the 

second character square | 




I "A": points to the data 
to print 



Print one character of Lhe 

figure. 

ftrtrt HL to \i 

next square 

End ol the n 



. 




the I ess musi be POKEd with certain 
inliial values before the game starts. 
These arc: 

2372* Ai 23726 iitmtlly 

2372S At 23727 UlUtUy 

2372B Hill hi POKE* will zir* Inlluify 

(Note lite lilt 23729 rust ilu be POKEd 

with zero lilhtllj) 

Figure 1 shows the bare essentials of 
such a game, Lines 10, 20 and 50 
POKE the initial values required into 
the system variables, but these addresses 
needn't be accessed again in Basic. 
Lines 30, 40 and 60 POKE the vari- 
ables which you ore allowed to PEEK 
and POKE throughout thegame. Lines 
70 and 80 are "the garne\ The machine 
code will only move the figure by one 
square, if at all. and so between these 
moves you can put whatever you want, 
and this will define the game. 

TRICK OH TIEAT? 

iere is one other trick worth knowing 
about (one that in a way contradicts 
what was said earlier). The following 
subroutine will STOP the figure from 
falling down again after jumping and 
should be called whilst the player is in 
mid-air: 

1000 POKE 13726, KEK 23724 
1010 POKE 237210 
1020 POKE 23720,0 

1030 RETURN 

Happy programming — may silliness 
reign supreme! Q 




^^ DORIC COMPUTER SERVICES PRESENT 

THE ORACLE'S 
CAVE 

The Oracles Cave rs an eacning adventure game containing a unrque 
blend of HIGH RESOLUTION ANIMATED GRAPHICS and text which has 
been designed especially for the 

48K SPECTRUM 

Its many features include 

* Continuously displayed high resolution graphics 

* Time hmit of frve days' on every adventure 

* Completely new cave layout, monster position and event sequence 
generated for every game 

* AH monsters, articles and local ions depicted to a level of detail that 
pushes SPECTRUM graphics to the limn 

I c idlest Mg| ia iim Anifnifad gfapmci etfveritu'e excellent v*iu* tor money Poputmr 
Computing Wmmwty 

Superb high 'eior'ution with tmooTh icrolimg *nh ih* mght* rl* ewing m lini* prognm i hauler 
0*yt? you plffify to MimH ibou? Micro AdVenfurv Owe U 

Th« g* apfkict *f* *moo4h ttvtling ihfl veiling Thwy ihdw lhe wiy for the development ol lh* 
graphiei acl venture m ttve rtftii yeer Sinctmir (/i##- Ann%mt§4 

EacM tn*e*! i% ufeeieti oy you el rh» fregmriiiig ol |he geme end you will ru*e ■■*-• aims dey » m 
i to complete ■! Tn* nmt f*c*or n ^t*-tMio^i m edventyre geme* Smcair u*+t Dec IJ 



AwiJrtto Imm W H SMITH, selected 
brunch *s of BOOTS And J MENZtES &nd 
other icadtng retailers 

Trade Enquiries welcome 
Telephone 0533 31 4345 




Afso avei/aOJe duQct if £7,95 f^ostage entf 
packmg free} tram 

DORIC COMPUTER SERVICES, 3 THE OASIS. 

GLENFIELD, LEICESTER LE3 8QS 



ONLY TH£ B£ST BECOME A 



A SPECTACULAR FLIGHT 
SIMULATION OF THE WORLD'S 
MOST EXCITING JET FIGHTER 
WITH STUNNING 3D COCKPIT 
VIEW AND THE MOST 
REALISTIC 3D AIR-TO-AIR 
COMBAT EVER SEEN ON 
THE SPECTRUM* 

The SUPREME SIMULATION 

il leaves the rest at the A 



runway threshold ! \ 



fefcJ 



7 



,'S 



v 



^W:\Imh'' ¥r ^^ 



^S^ * 



m 









,-. 



£795 



48k Spectrum 

1/ Joystick compatible 



\ r 



GITAL 
ntegratio 

i QUI 3 &LI ^^ 






I 



Depi , 22 Aih Church Dud, Ash, Aldtfthor, Hinli GUIS 81 X 

All prices mctudft VAT and pip Overseas add 55 p per cassette) Trado (export enquire H w^U:orn« — 

AH edsisc ne^ carry a lif&frme guarantee. Marl order or ch&ck your locaf computer score 
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RACKET 




Have you ever wondered how professional software writers * protect* their programs from copy- 
ing and alteration? Simon Good wi n chews over some of the techniques used on the Spectrum, 
and outlines ways in which these same principles could he incorporated in your own software. 

Tlie first problem of program projection 

comes when a tape has just loaded, 

Obviously you don't want the user to 

type SAVE and produce a new copy — 

but bow can your program take over 

control of the computer? 
Ideally the program will start as soon 

as it's loaded. On the Spectrum this is 

quite easily achieved from Basic. If the 

word LINE is added to the end of the 

SAVE command, a Basic program will 

automatically start to run as soon as it's 

loaded, without the need for the user to 

type anything, The command SAVE 

'EXAMPLE" LINE 200 would save a 

Basic program which will RUN as soon 

as it has been LOADed, There is a snag. 

though. 
The Spectrum LOAD command is 

not the only way to read a Basic pro- 
gram into the machine. Sinclair Research 

provides a MERGE instruction, which 
fetches a program from tape and then 
combines its lines with those which 
were already in the computer. The 
ME RGE command never RUN $ a pro- 
gram after it h as been loaded . eve n i f the 
program was saved using the LINE 
instruction, Consequently, the danger 
is that \V$ possible to break into, and list, 
any Basic program which would nor- 
mall} RUN straighl IW1J Sinclair 
Research recognised this flaw when the 
Microdrive was designed — you cant 
MERGE a Microdrive file which has 
been saved with the LINE option. 
although the flaw in the tape system has 
not been corrected, 

AH anyone has to do is simply type 
NEW (so thai there are no lines already 
in the computer) and " H to load the 

protected" program. Once it has loaded 
there'll be the normal *OK/ message. 
Fin ally „ typing LIST wilt enable any- 
one to examine the program, regardless 
of any 'anti-break' mechanisms in it. It's 
a technique that, unfortunately, allows 
people 10 intercept the program before it 
has time to set up protection against 
STOP or BREAK 

At first sight SAVE "?" LINE would 
seem to be the only way to produce a 
Spectrum program which will RUN as 
soon as it is loaded — but experience in 
the shops will show that this is not the 
case. 

Some programs are able to 4 auto- 
RUN 1 even though they are saved as 
machine code blocks of memory. The 
Spectrum allows users to record the 
conte tits of an v are a of memoir w i t h the 
command SAVE M NAME rf CODE 
START, LENGTH- NAME is the 
name of the tape file and START and 




LENGTH are the first address of the 
memory and the number of bytes it con- 
tains, respectively, 

It is possible to use this command to 
SAVE any area of memory. If you 
saved the entire contents of the Spec- 
trum RAM you would be able to save a 
kind of 'picture' of the state of the com- 
puter — since all of the information 
saved would correspond to the exact 
state of the computer when the SAVE 
command was executed. If you then 
loaded that picture' back you would 
overwrite everything that had been done 
since the SAvE was carried out. In 
effect, you would restore the computer 



to its state when the SAVE was under- 
way. 

The Spectrum stores Basic in an area 
of memory, just as it stores everything 
else! The computer also uses 1 80 bytes 
of memory to store a description of the 
current Basic program, including notes 
on which variables are being used, what 
line is being executed, and so on. The 
program below- saves itself as a CODE 
area, while the Basic is running. RUN it 
— it will save itself and then print a 
message. Then reset the computer ( either 
by typing RANDOMIZE USRO or by 
pulling out the plug). When you load 
what was saved, you will find that the 
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Bonkers and Breakaway are available 
from Prism, Woolworths, Rumbelows, 
John Lewis and Debenhams 

Dealer inquiries welcomed 

Overseas inquiries welcomed 

00 TOO *M V£ A GOOD rt>£A fOff d GAME? 

WLi OS/ 

COMING SOON! 



FOR 

THE ZX 

SPECTRUM 

le 



PRttom 

SOFTWARE 






HOW TO ORDER 

Tdpphont* m dtll 
(01) 508 1216 

arciHcifd 
inpurchwbytfJcpfhone PW«4 

rpqjj.rexJ. JH^d pour 0*0** *ill t* rt^fuKh** 



r, 



,vl 



* Bricky Micky * 

* Time Bug 4c 

* Final Frontier 



Bermuda Triangle 
Magic Orchard 



BY POST 

coupon provVd encfcH* tOW CftMutfP 
wirl«irOyr Acct»orB«chavcjrd PfcJtr 
rn*kr r h«qur fir, JW* ItP. PROCOM 
SOFTWARE ml poll to *»flA bj fe» 
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□ frtdM#U»f 



POST TO FROCCW SOFTWARE 

309 HIGH ROAD LOUGH f ON E S*F* 

D 

■rMfcinp "1 L.il of nr 
EfSSOiKhl 1 | §*nri< 
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item* 
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deta' 1s ■ 



IN PERSON 

wt prfTu. in n |hf «Mf*v> l*io* lor 



PROCom 

SOPTWARE 



PROCOM SOFTWARE I *■•* 

309 HIGH ROAD LOUGHTON ESSEX I n <.™« «,«. 
TEL: (01) SOS 1216 



i«i <«■*> 
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Basic will pick yp just where it left off. 
Let's sec it: 
l do mm "Tin ipftin Mm tli M«r 

110 SAVE OEM CODE 23552,1500 
120 PRINT Tli |rt|m gait on. .": 

1 30 GO TO 120 

Now we have found a new way of 
making a Basic program RUN as soon 
as it is loaded. Of course, we could have 
started some machine code instead if we 
had put an appropriate USR call (to the 
first part of the cade) on line 120. The 
advantage of this technique over SAVE 
LINE is that you can't disable it 
with a MERGE instruction. In fact both 
of these techniques are used quite com- 
monly in commercial software. 
There is one other bonus of saving 

Erograim as CODE rather than Basic. 
f you replace the value 23552 with 
16384 in line 1 10, you will create a 
single (lie which contains both Basic 
and the display picture at the moment of 
the SAVE. This combined Tile will load 
more quickly than two separate 'screen* 
and 'program 1 files. The only snag is 
that you have to save the contents of the 
printer buffer (256 bytes) since that If 
sandwiched in memory between the 
'screen* storage and the Basic. 

Unfortunately, it is still possible to 
break into a program saved as CODE, 
but it's rather more difficult, especially 
if the program is a long one The LOAD 
" " CODE command allows you to 
specify a new bad address for the taped 
program, so that you can stop it taking 
over by loading it into an area of memory 
where it will not overwrite your loader. 
This is obviously not easy on a 16K 
Spectrum. 

Another snag of using SAVE U T § 
CODE rather than SAVE *T B LINE is 
that the VERIFY command doesn't 
usually succeed when you try to check 
the CODE block, even if the SAVE was 
perfectly successful. This is because our 
picture saves a few values which are 
constantly changing without harm to 
the Basic { the time, for instance) so that 
VERIFY will find that the file on tape is 
almost always different from the con- 
tents of the memory it came from. 

Some software publishers use the 
three byte internal timer of the Spec- 
trum as a way of detecting whether or 
not a program has been meddled with — 
they set the time to a fixed value when 
the program is saved, and then check for 
that value when the program runs. If 
there is a discrepancy of more than a few 
seconds the program self-destructs? 

At least the usual way to foil such pro- 
tection is rather long- winded. You have 
to break into the program once it has 
loaded and find the code which checks 
the time (search for the value 3267 J in 
memofy). Next, you need to examine 
the code using a disassembler, and dis- 
able it by altering or skipping it. Chapter 
18 of the Spectrum manual contains a 
good example of the use of the timer. 

■■■KEEPING CONTROL (■■■ 

We've shown how it's possible to take 
over control of the computer during a 
LOAD. But how can a program keep 



control after the LOAD is complete? 

If we aim to stop the user from saving 
a copy of our program, we must obviously 
make it impossible for him or her to get 
back to the L OK* prompt, from whicn a 
SAVE command could be issued. Nor- 
mally Basic checks the keyboard 50 
times every second, to find out whether 
or not the Break key is pressed (among 
other things). We can stop this check 
quite easily by turning off the Spec 
trum's 'real time clock which tells the 
computer when to examine the keys. 
Here's how: 

100 POKE Z3298,H3 
MO POKE 23297,201 
IZQ RANDOMIZE USR Z3Z96 

This short program clobbers the Spec- 
trum's clock. It temporarily stores a liny 
machine code program in the com- 
puter's printer buffer, and then the two 
machine code instructions are carried 







out. The first one turns off the clock 
{243* Disable Interrupts) and the second 
one returns the user to Basic, 

The snag is that the Spectrum needs 
the clock to survive! If you run the above 
program you 11 find that the computer 
'hangs up' (ignores you) as soon as the 
machine code has been executed. With- 
out the clock, the Spectrum doesn't look 
at the keys. The IN KEYS function will 
still work, but INPUT is disabled. You 
can't enter any more instructions after 
the clock has been turned off. Add these 
lines to the program to turn off the clock 
before you type RUN, and you will find 
out the snag: 

130 PRINT I H KEY! 
HO GO TO 130 

If you type BREAK, the computer will 
stop dead. It's waiting for another 'tick 1 
— but mil never hear one* because 
you've turned off the clock. Disconnect 
your computer and then plug it back in 
(be careful with the 9 volt socket, which 
can become loose with age). Now try to 
use an INPUT statement after the clock 
has been turned off 

This technique has other flaws. The 
clock is temporarily turned off during 
instructions such as BEEP and SAVE 



(otherwise you would hear a ragged 
sound as the computer keeps stopping 
to look at the keyboard). Likewise the 
COPY command turns ofT the clock 
temporarily, so that the printer can be 
served quickly, without interruption. 
All of these commands turn the clock 
back on once they have finished — you 
cannot use them in a program which is 
designed to work with the clock turned 
off. 

The main advantage of running a pro- 
gram with the clock off is that it will 
work slightly faster, since the computer 
no longer has to check the keyboard 50 
times a second. In practice, the advan- 
tage is not very great. However, thU 
technique of protection is used in quite a 
few programs. 

^■SOME FATAL ERRORS H 

So p another approach is needed to the 
problem and one interesting idea is to 
try to alter the way the computer treats 
'errors'. The Spectrum classifies use of 
the Break key or a STOP statement as 
error, which means that every situation 
which leaves the user able to type a 
command such as SAVE is an error. But 
is it possible to 'intercept' the error 
before the computer gives the user the 
chance to SAVE? 

Close examination of the Spectrum 
manual and ROM indicates that all 
errors are treated in a special way. The 
computer fetches an address from loca- 
tions 23613-4 (called ERR SP in the 
manual). That address is, in turn, the 
address of another location in memory. 
Next, the computer fetches the value in 
that location, and carries out a machine 
code GO TO to the address indicated! 

This is a rather tangled route, hut it 
allows the computer to get out of an 
error without losing track of its memory. 
The mechanism is quite complicated, 
but it all hinges on the value in locations 
23613 and 23614. If we alter those 
values, we alter the way the Spectrum 
treats an error. 

The next program example forces the 
Spectrum to jump to location zero when- 
ever an error occur*. If you run the pro- 
gram you'll find that the computer resets 
itself — destroying the program — as 
soon as you type BREAK. Here it is: 

mnnmiu 

110 POKE 23614.91 

12QPOKEZ3Z9M 
130 POKE 23299.0 
HO PflUTT: 
ISO GDT0 1 40 

The program forces Basic to look at 
addresses 23298 and 23299 - the 
printer buffer, once again — whenever 
an error occurs. The computer jumps to 
the address specified at the start of the 
bu ffe r when the error is detected . We p v e 
specified the address (lines 120 and 
130} so that the machine jumps to 
address 0, the beginning of the ROM, 
and promptly behaves as if it has just 
been turned on, scrubbing the program 
in the process? 

In principle, you can alter the pro- 
gram to carry out any other option when 



3 



29 



THE FUST in 

DYrwmic PACKAGES 

FROIT1 

pRocom 




TAPE1 

THJ5 IS A CHARACTER DESIGNER WITH A 
DIFFERENCE * FULL SCREEN ANIMATION OF 
SPRITES * 27 FUNCTIONS INCLUDING SPRITE 
HANDLING 96 CHARACTERS WHICH CAN BE SAVED 
ON TAPE TO USE IN YOUR OWN PROGRAMS 

* EASY METHODS OF INCLUDING CHARACTER 
DESIGNS IN YOUR OWN BASIC PROGRAMS * NO 
KNOWLEDGE OF MACHINE CODE NEEDED 

* SCREEN SAVING * SPRITES MAY BE TREATEO AS 
SUPER LARGE CHARACTERS (4 x 4) THE LIST IS 
ENDLESS YOU WILL BE ABLE TO DESIGN LITERALLY 
THOUSANDS OF DIFFERENT CHARACTERS FROM 
PAC MEN TO SPACE MEN OR SPACE SHIPS TO 
BATTLESHIPS. 

TAPE 2 

THIS IS THE ULTIMATE UTILITY FOR COMPOSING 
HI RES GRAPHICS ON YOUR SPECTRUM. AS WELL 
AS ESSENTIAL HAND DRAW CURSOR CONTROLS 
(OR JOYSTICK) THERE ARE MANY ADVANCED 
FEATURES SUCH AS FAST FILL AND R ESC ALE 
THERE ARE IN ALL OVER 50 COMMANDS A 
CONSTANTLY UPDATED STATUS DISPLAY 
GENERATED PROMPTS ARE FULLY DISPLAYED. 
NOW YOU CAN DESIGN SCREENS AS GOOD AS THE 
SOFTWARE COMPANIES. 

HOW TO ORDER 
Telephone orders 
(Oil SOS 1216 
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WHAT IT IS 

Whether you are a beginner 
or an experienced 
programmer it will make no 
difference with the 
DYNAMIC GRAPHICS 
package from Procom You 
will be able to program 
professional looking 
graphics on your Spectrum 
DYNAMIC GRAPHICS 
comes in two cassettes at 
the price you would 
normally pay for one But do 
not let the low price put you 
off. DYNAMIC GRAPHICS 
is by far the most unique 
and much needed software 
aid on the market today. 

£14 95 

n. ¥*! *r*( rfci* 

DYNAMIC PROGRAMMING 
DYNAMIC ANIMATION 
DYNAMIC SOUNDS 
DYNAMIC FILING 
DYNAMIC EDITOR 
& ASSEMBLER 

Package for tt*e IX S{j*e t/um ruw 1 

I AI*o lor Th* BBC E toe tret and CAM HI 

EASY TO USE 

DYNAMIC GRAPHICS .> the one 
that everybody will understand The 
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No more mire* necf eye* f he miniii I 
has lar^e 10 * & imges with plenty of 
diagram* to make it eaiy for you 

YOUR TICKET TO RICHES? 

U*e DYNAMIC GRAPHICS la make 
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wa will market i! for you end maybe 
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J™ the Break key is pressed. Alter line 
fig 130 to: 

130 POKE 23298.177 

and the computer will jump to address 
325 12 ( 1 27 times 256 plus Q) when an 
error is found. If you don't wont to put 
the address in the primer buffer you can 

fatter the POKEs in lines LOO and 1 JO so 
that they specify a different address, At 
themomentthey'poinf to9l limes 256 
plus 2 t which is 23298 — part of the 
printer buffer. 

If you always want an error to result 
in a system reset, you can point at a part 
of the ROM which always contains the 
address 0. The following example illus- 
trates a simplified routine: 

100 POKE 23813.4 
110 POKE 23114.11 

These two POKEs will force the com- 
puter to reset itself whenever it would 
otherwise have produced an error mess- 
ier 
Unfortunately, there is a snag wuh 

this method of protection. Basic ob- 
vious I y has its own use for the value in 
ERR-&P. Sometimes the Spectrum will 
alter the value* removing your protec- 
tion system. The RUN, CLEAR, 
GOSUB and RETURN commands all 
change the value of ERR-SP, so that 
you cannot use any of them in programs 
which disable BREAK in this manner. 
The technique is consequently not much 
use in complei programs, although it is 
quite a good way of protecting short 
routines which call machine code, 

■Mi DISPLAY DISMAY^^B 

There is another way of protecting pro- 
grams which doesn't suffer from this 
problem, although it brings other dif- 
ficulties of its own. 

The Spectrum is an unusual com- 
puter in that it splits its display into two 
areas — the Text or graphics area at the 
lop of the screen, and the so-called edit 
area at the bottom — used for com- 
mands, error messages and editing. 
Each area is treated separately by Basic. 
If we can stop the computer using the 
edit area we will be able to stop all mod- 
ifications and commands 

Luckily the Spectrum manual con- 
tains all the information we need to do 
this. Location 23659. unmcmorably 
called DF-SZ. is used to record the 
number of lines in the edit area of the 
screen, This is normally two or more, 
which is why you can only plot on 176 
lines of the Spectrum display, even 
though there are 1 92 lines there. In fact, 
16 plot lines (enough for two lines of 
characters) are reserved for the edit 
area. 

When the Spectrum ROM was writ- 
ten, the authors presumably noted chat 
the edit area is never completely empty 
(zero lines) and programmed accor- 
dingly. That was a resonable assump- 
tion to make, and consequently the 
ROM doesn't check for the case of 
zero tines. 

If we put the statement POKE 23659,0 
in a program, we are telling the com- 



puter that the edit area is zero lines long. 
If we try to write into the edit area after 
that, the computer becomes confused 
— there are no free lines for the message. 
The consequence is that the computer 
hangs — it just sits there, impervious to 
the user's attempts to disturb it. 

Earlier we said that all error mess- 
ages are printed in the edit area of the 
screen. After POKE 23659,0 the edit 
area does not exist, so there is nowhere 
for the message to be printed. Any 
attempt to break from a program protec- 
ted in this way results in the screen being 
cleared (a side effect of the way the com- 
puter tries to tackle the problem) and 
then the computer hangs. 

The only flaw of this system is that it 
disables the Basic commands CLS and 
BORDER, Youprobably know that the 
command OUT 254 f 2 has a similar 

joys he'i brew here gv*-V 

the kolfdbY 5 CopY f **9 a 




effect to that of BORDER 2. The OUT 
command passes the colour code 2 {or 
any other value 0-7) to the Spectrum 
ULA, where it is used to specify the 
colour of the screen border The dif- 
ference between this and the BORDER 
command is that BORDER aiso con- 
trols the colour of the edit area. A BOR- 
DER statement issues an O U T command 
and then colours in the edit area in the 
same colour as the perimeter of the 
screen. Finally it stores the new colour 
in RAM so that subsequent com- 
munication with the ULA ( reading the 
keys, for example} will not suddenly 
change the colour of the border of the 
display 
The BORDER statement conse- 

Suenily tries to write to the edit area of 
te screen. If we use BORDER after 
POKE 23659,0 the computer will hang 
when it tries to write to the bottom of the 
screen. Likewise the CLS command 
clears both parts of the display; writing 
to the edit area in the process. Thus, we 
can't use CLS and POKE 23659,0 
together. 

Luckily it's quite easy to write Basic 
or machine code subroutines to simu- 
late BORDER and CLS. Our nest pro- 
gram example shows how this can be 
done. Use GOSUB 8000 instead of 



CLS, and GOSUB 8100 for BOR^ 
DER, The CLS routine uses the values 
of INK and PAPER selected earlier. 
Adjust the value of the variable BGRD 
to select a border colour. Let's take a 
look: 

8000 OVER : INVERSE 
8010 FOB Y^O TO 21 

BOZO PRINT AT T P 0. 

8030 NEXT V 

8040 RETURN 

81fl0LETC=B0RD*a 

81IOFORY=23232T0 23295 

8120PDKEY.C 

1130 NEITT 

8140 OUT 254,10110 

8150 IF C<-32 THEN LET C=C+7 

8160 POKE 23624X 

8170 RETURN 

The first subroutine is quite simple — it 
overwrites every line of the display with 
a blank space in the current colour 
Each comma at the end of line 8020 
tells the computer to output 16 spaces. 
Consequently two commas produce 32 
spaces, clearing an entire line. The sub- 
routine only alters the top 22 lines 
(those normally available to the Basic 
programmer). 

The second subroutine is a little more 
complex. It begins by converting the 
border colour into the form used in the 
computer's attributes table, where the 
PAPER coloui i% a multiple of eight. 
Then the appropriate value is stored in 
the 64 locations which contain the 
attributes of the lower two lines of the 
Spectrum display. This will be the entire 
edit are a, unless you typed RUN 
immediately after editing and deleting a 
long program line. 

The next step is to change the colour 
of the border, Line 8 1 40 sends the new 
value to the ULA, Finally we must put 
the border colour in the computer's 
working storage. Location 23624 
(called BORDCRhs the place reserved 
for this information by the Spectrum 
ROM . Line 8 1 60 ensures that the com 
pule r does not change the border colour 
back again as soon as it neat communi- 
cates with the ULA 

We now have another practical way 
of protecting a Spectrum program from 
interruption. This scheme is also pop- 
ular with professional software authors 

^^COPY TECHNIQUES*^ 

The publishing industry regularly gets 
upset about the ease with which books 
and magazines can be photocopied for a 
fraction of their proper prices. The 
software industry suffers from similar 
problems, although the mechanism used 
for copying is quite different (have you 
ever wished you could photocopy a 
cassette or floppy disk'* }. There are two 
ways of duplicating software — dub- 
bing and bit-copying. 

Dabbing is a simple process which 
should be familiar to all readers. You 
simply take two tape recorders and con- 
nect them together, playing the original 
tape and recording direct on to the 
duplicate. Dubbing is simple, cheap 
and totally undcfeatable. There is no 



31 



way to stop people dubbing cassette 
software, so long as the software can be 
played back on a standard recorder. If 
there was. be sure the record companies 
would have found it by now! 

The disadvantage of dubbing is that 
it's not very reliable. A copy is of worse 
quality than the master — the original 
hiss and distortion has been duplicated 
and new distortion has been added. One 
educational software supplier in Bir- 
mingham has carried out experiment* 
to determine how often a tape can be 
dubbed before it becomes unusable. 
Even good-quality recorders failed to 
produce loadable tapes after the third 
*ge^eraUofl , of dubbing. 

A hit- copier is a program that reads 
data from a tape without interpreting it 
in any way. Programs are saved as a 
succession of musical tones on a cass- 
ette. The tones, or their lengths, vary to 
signify a "T bit or a *0\ Almost every 
computer uses different tones or lengths, 
which is the main reason why com- 
puters can't begin to make sense of each 
other's tapes. 

The first bits on the tape usually 
determine the type of file, its name, 
where to load it* and so orv The data to 
be stored then follows, interspersed 
with other information such as 'check- 
sums' (the total of bits so far, used to 
check for loading errors) and other 
marker information, A bit copier ignores 
the significance of all of this infor- 
mation. It just reserves a large buffer of 
memory, and stores bits in the buffer as 
they are read from tape, Once the entire 



file is stored it can be squirted out just as 
it was read. 

Such a copier can make an infinite 
number of generations of copy f since 




each duplicate is identical to the original. 
They pose a much greater threat to 
software publishers than dubbing, since 
they make it possible for enormous 
numbers of illegal copies of a program 
to be produced. Luckily it's easy to 
defeat a bit copier, although surprise to 
say the combined brains of the UK 



software industry don't seem to have 
worked out how, 

A bit copier for a Spectrum won't 
copy BBC Micro programs — the tones 
and timings are different, so that the 
copier would read (say) pairs and trip 
lets of 3,4s and lis rather than indiv- 
idual 1 s and Os. A program to copy any 
tape would need to store detailed timing 
information about each click encoun- 
tered Such a program is impractical, 
requiring very large amounts of memory 
to copy even a short file, 

To fool a bit copier all you need do is 
store part of your file in a non-standard 
format. Use different tones or timings. 
The first part of the file is formatted the 
usual way, so that the computer can 
load it. Besides various blind alleys and 
tricks, it contains a devious program to 
read the rest. 

The only way to make a bit -copy of 
the whole file is to decode the first part 
and discover exactly how it works, then 
write a new copier for the rest of the 
data. That is hard work — more than H5 
or even £50 worth of work. Anyone who 
can do it would be be tteroff selling his or 
her skills and buying software, rather 
than duplicating it! 

HHH TO CON CLUD1E ■»■■ 

Complex and costly though it is, it 
seems that software protection is here to 
stay. The techniques involved indicate 
one of the most fascinating aspects of 
programming — how to alter (he furv 
damental behaviour of a computer. ■ 
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OH MUMMY I! 

Your party of archaeologists enter the pyramid 
in search of the mummies of the pharoah's 
household, There are five burial chambers 
containing treasure, secret scrolls, keys, royal 
mummies and some nasty surprises. To pass 
from one chamber to the next, you must find 
the key and royal mummy, but beware, you may 
uncover a guardian, who will chase your group to 
avenge your desecration I! 
A Machine Code game for those with nerves of 
stee! and great courage. 

Price (ZX81 & SPECTRUM) £4.95 

MONSTER MINE 

Escape from the mine with as much money as 
you can, hot don't get closed in or caught by the 
prowling monsters- An addictive machine code 
game, with superb graphics and tape save facility. 

Price (2X81 & SPECTRUM) £4,95 



sue CHASE 

A great machine code game in which you must 
depth charge the submarines. Sounds easy p but, 
you must position your destroyer, set detonation 
depth, fire and hope you can evade the subs' 
missiles. The problem is, the higher the skill 
level, the more intelligent the subs become, and 
you only have a limited supply of depth charges! ! 

Price (SPECTRUM) £4.95 

SPACE MISSION 

Launch from lunar base and fight your way 
through the steroid belt to do battle with the 
enemy fleet* This multi-level space combat game, 
sets new standards in graphic excellence and 
attention to detail. 

Price (ZX81 Si SPECTRUM} £4.95 

All prices include postage and packing. All 
cassettes despatched within 48 hours of receipt 
of order, Access orders welcome. 



GEM SOFTWARE, UNIT D, THE MALTINGS, STATION ROAD, SAWBRIDGEWORTH, HERTS. 
M^^^^^^^^^^H Telephone (0279) 723567/72351 8 ^^^^H^H^^^^^^/ 
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DINKY DIGGER 

Its super- fast, furious and 
as mean as they come. 

(Spectrum 48 K) 



Over 5,000 permutations 
in this game of skill for all 
ages. 

(Spectrum 16K/48K BBC'B" 
Electron CBM64) 



retailers and all good multiples 




PENGWYN 

As the temperature rises, 
strange happenings begin 
in Pengwyns frozen world 
(BBC 'B' Electron) 




Price £6.95 each 

(£795 for overseas ri 
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Developing a range of 
software 'goodies', 
Timedat&'s Mike Lord 
divulges the secret of the 
SoftROM — the circuit which 
made it ail possible. 




As anyone who has used machine 
language will understand, it*| a dam 
sight easier Co find out what a machine 
code routine is doing if you can make 
temporary changes to it; by adding 
breakpoints for example, of by jumping 
i nil I i he middle * A n rottl i DC , 1 1 ret isrni ng 
prematurely from it. And so, from a 



desire to change the content* of the 
Spectrum's ROM, combined with the 
knowledge that the contents of a ROM 
arc fixed for ever when the chip is 
manufactured, came the idea for Soft- 
ROM — a hardware add-on containing 
16K bytes or RAM which can be con- 
trolled by a switch to operate in two 
modes. 

In the 'normal' mode, the RAM is 
located in the low 16K bytes of the 
Spectrum's address space — where the 
ROM resides — but only appears when 
data is written to it, Any data that is read 
from this area will come from the ROM , 
so the Spec l rum will behave normally. 
In SoftROM mode, however, the Spec- 
trum's ROM is disabled completely, 
and any read or write to Locations in the 
first 16K will be to the added RAM. 

With this add on in the ' norma) h 
mode, you can copy the contents of the 
ROM into the corresponding RAM 
locations. This done, you can then 
switch to So/1 ROM mode, and the 
Spectrum should carry on running 
exactly as it does normally, except that 
the Basic interpreter, operating system, 
character dot patterns, and all of the 
other intriguing routines are now in 
RAM — there for you to mess with as 
you will! You might even care to try cor- 
recting the known 'bugs' in the Spec- 
trum ROM! 

A nother use of Soft R OM would be in 
developing lar^e machine code pro- 
grams that entirely replace the Spec 
trunks ROM and which would 



eventually be put into EPROM or even 
a cartridge that plugs into the Interface 
II unit. Or alternatively, for the really 
ambitious who are also able to add a 
floppy disk dr i v e to the i r S pectnim, Sof- 
tROM could be used to implement the 
CPM operating system, which needs 
RAM in the area normally occupied by 
the Spectrum's ROM. 

But for those of more modest means, 
the SoftROM c ircu i t can also be used as 
a normal memory extension add-on, 
hoisting the 1 6K Spectrum up to 48K. 
To do this, all that's necessary is to Fit 
64 K x L RAM ICs (4 1 64s) in place of 
the I6K % I types (8118, 4816} and 
connect pin 6 Of IC 1 1 to the Spectrur 
address line Al 5 instead of to OV. The 
SoftROM board will then contain 64K 
bytes of RAM, 1 6K of which are used 
for the SoftROM function, 32K to 
extend the Spectrum's RAM. and I6K 
which will not be used at all. Do this and 
the 32 K bytes extension will always be 
present, regardless of the position of the 
SoftROM mode switch. 

One other 'enhancement' is the addi- 
tion of a push-button Reset switch. 
Operating this trigger* the Spectrum's 
power-on reset circuit and is guaranteed 
to get you out of the most horrendous 
crashes' without having to cut the 
power. 

BUIifllHCTHEBEIST 

Because of the large number of conn >. 
lions to be made and the potential dit- 



The Spectrum SoftROM Circuit 
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fieulty in tracing faults (it either works 
properly or not at all!), this project is 
only really suitable (or the experienced 
constructor Which means in at if you 
are at all doubtful about your 'hot rod* 
skills with a soldering iron, then find a 
friend who is both willing and able — 
"miff said! 

One peculiarity of dynamic memory 
ICs is that they draw large, fast, spikes 
of cun-ent from the supply rails when 
they are strobed. If the supply rails are 
not 'solid 1 and thoroughly decoupled, 
then the voltages developed by these 
current spikes flowing along even an 
inch of two of wire can be enough to 
upset things. For this reason, the RAM 
ICs should be mounted as close together 
as possible to minimise the lengths of 
the supply lines, and a small { lOnF to 
I OQnF ) decoupling capacitor should be 
connected directly between pins 8 and 
16 of each RAM lC, again keeping the 
lead lengths as short as possible. Another 
two or three capacitors should be fitted 
between the supply rails near ICs 9- 
14. 

The author's favourite method of 
construction for this type of circuit is to 
build everything on a piece of bar verc> 
board to which a 28 + 28 way Spectrum 
edge connector socket can be Araldited. 
This socket must be fitted with a polaris- 
ing key in position 5 to pre vent the poss- 
ible disaster of mis-mating when the 
board is plugged in to the Spectrum. A 
matching double ^ded edge connector 
plug strip can be fitted to the rear of the 
board so that other add-ons like printers 
can hop aboard* piggyback Fashion. 

IC sockets, preferably with sturdy 
pins, are then glued on to the veroboard, 
then theOV and +5V supply lines wired 
in using a reasonably heavy gauge wire. 
To keep noise to a minimum, theOV line 
should be laid out in the form of a * grid" 
so that the OV connections between ICs 
are kept short, 

The signal wiring can then be carried 
out by w'ay of the 'verowire' system. 
This uses thin enamelled copper wine 
fed from a handy pen -type tool. To 
make a connection you wrap the wire 
two or three times round the IC socket 
pin, then apply solder and a fine- tipped 
iron in the normal way. The heat of the 
molten solder will melt through the 
enamel insulation on the w ire to make a 
good joint. This may sound like a rather 
dubious way of wiring up a circuit, but 
the author has used it successfully for 
many years, and it must be the cheapest 
and most compact way of making a 
one-off board. It's also surprisingly 
reliable and not too difficult to correct 
errors or make changes to a board wired 
in this way. 

Finally, before plugging it in to your 
precious Spectrum, make absolutely 
sure that there are no accidental short- 



circuits between the supply rails and 
any other of the Spectrum connector 
pins. 

HOW IT ALL WORKS 

The throbbing heart of the circuit is the 
bank of e i gh t RA M chips, IC I - 8 . These 
are 16K bit (or 64 K if the board is also 
to act as a memory expansion unit) 
dynamic memories, so eight are needed 
to provide the full 16K (or 64 K} bytes, 
one chip being connected to each of the 
Spectrum's eight data lines. 

As with all dynamic RAM ICs, they 
need two strobe pulses, RA S and CAS, 
and their address inputs are 'mul- 
tiplexed, That is, the address signals 
needed to select one of the 1 6K (64K I 



"For the really 
ambitions, So ft ROM 

could be used to 

implement the CP/M 

operating system. " 



bits are fed to the address inputs of the 
chip in two stages; half when the RA S 
line is pulsed, then the remaining half 
when the C A S line is pulsed. The selec- 
tion of which half of the Spectrum \ 
address lines are to be connected to the 
RAM chips is done by the quad 2 - input 
multiplexers, ICs 9 and 10, 

Dynamic RAM ICs also need periodic 
refresh* cycles if they are to retain their 
data, Luckily, the Z80 processor used 
on the Spectrum can provide suitable 
refresh cycles automatically. The Soft- 
ROM circuit has been designed to take 
advantage of this, resulting in the odd- 
looking order of connection of the Spec- 
trum's address lines to the input pins of 
ICs 9 and 10. 

The RA 5 and CAS strobe pulses are 
generated by parts of ICs 11.12 and I 3 
from the Spectrum's WR, MREQ and 
RD outputs whenever a read or write 
operation is to be done to the SoJiROM. 
Part of the ICl 1 also pulls the Spec- 
trum's ROMCS line high to disable the 
Spectrum ROM when the mode switch 
is in the SoJiROM position and a loca- 
tion in the low 1 6K of memory space is 
being read from, 

ICl 4 ensures a 'clean" operation of 
the mode switch by only Idling the cir- 
cuit change from one operating mode to 
the other during the dead time between 
memory accesses 

5IKCIT 

The switch should be in the 'normal" 
position when the Spectrum is turned 
on, so that everything powers up nor 
mall v. The next step is then to load the 
Soft ROM with something sensible, 
Those wanting to experiment with the 



Spectrum ROM routines wjll find the 
easiest thing to do is to copy the ROM 
contents directly into RAM, which can 
be done with a Basic program such as: 

10 FOH-OTD 16313 
20 POKE*. PEEK A 
30 NEXT* 

This lakes a minute or two to run, so you 
impatient types may now try writing an 
equivalent machine code routine to do 
thejob in a fraction of a second. 

Once the data has been copied, then 
it's just a matter of flicking the switch 
over to run from RAM. And you could 
also load data into the SoJiROM from 
tape, with a command such as: 

LOAD "SUPERIflr CODE 

and the switch in the " normal* mode — 
proi ided that you had previously saved 
the data on to tape with: 

SAVE SUPERROIt CODE 0J63S4 

Once in Soft ROM mode, you can 
examine and change values with the 
Basic Pll I K and POKE statements, or 
even use a machine code monitor pro- 
gram such as Picturesque"* to set break- 
points, modify, and run parts of the 
code. But some thought is needed when 
you do this. The routines you modify 
may be the very ones that are used to 
enter data or display the results and with 
bad luck its possible to 'crash* the tyi 
tern in some really spectacular ways! 
Although it's impossible to do any 
damage to your Spectrum, it is easy to 
|0t i n to I position whe re i he only w ay to 
recover is by switching to "normal 1 
mode and re- setting the system, 

YOU'LL HEED.. 
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TUNING 




How do you get the best possible picture on your television from the Spectrum p s video output 

—or even more tricky, on a monitor? Ian Beardamore completes the picture, and at the same 

time introduces a forum for readers to knock around ideas. 

One of the idiosyncrasies of our 
beloved Spectrum, at leas I of the 
Issue I and 2 model*, lies in the flex- 
ibility of the display. So far as the vast 
majority of Spectrum owners are con^ 
cemed, their computer is not compat- 
ible with a monitor. Indeed, the 
machine will not even be compatible 
with some home televisions! Only the 
smug owners of Issue 3s are unaffec- 
ted by these problems ( although they 
may instead have trouble running 
some early software). 

It's quite common to see Spectrum 
owners walking around Microfairs 
looking mystified at the sight of their 
computers doing the impo&siblej 
Spectrums on display being used with 
Toshiba televisions, and some even 
linked to the usually unusable Hitachi 
14- inch colour portable. In the worst 
case of impossibility, a Spectrum may 
even be seen connected to a monitor. 
The more clued- up amongst us will be 
able to guess correctly that computers 
in this latter category have had the 
same modification as those Spectrums 
that entered schools under the 
'Micros in Education' scheme. Fine 
for those in the know, but how about 
Joe User? "What the heck Tfc you may 
think, "the Spectrum is a good enough 
bargain at it is"*. But if so. why lie 
Issue 3? 

Probably the most frustrating 
aspect of all this is that published 
solutions are not readily forthcoming 
— even though the experts' seem to 
make the necessary modifications 
with consumate ease, thus leading to 
even greater feelings of alienation. But 
relief is at hand because, in point or 
fact, the necessary changes are 
actually quite straightforward, and 
certainly within the capabilities of any 
careful Spectrum owner. Of course, 
there is i catch. Anyone taking the lid 
off their Spectrum will void the 
guarantee! So, what you decide to do 
at this point is up to you But let us 
assume a reckless streak has suddenly 
plunged into the otherwise calm 
breast of a dedicated user 

What would happen? How would 
our hero (or heroine) progress? First, 
of course, the top will have to be 
unscrewed, then lifted off (This, in 
fact, is connected to the printed circuit 
board by two ribbon cables that are 




canpiMttt ml lint ill. it cinhil 



not long enough to allow the top to be 
kept completely clear of the rest of the 
computer. This just makes things 
more difficult, so take care,) Having 
thrown caution to the wind and voided 
the guarantee, the user in search of 
fine tuning must now locate two vari- 
able capacitors and two variable resis- 
tors. Not surprisingly (because wc are 
dealing with the display) the area to 
search is around the modulator, 

FIN^nJNIN^WEAK^ 

There are several components worth 
knowing about in our quest to re- tune 
the machine to a particular television. 
And also to be found in this general 
area is the 'VTD' strap, something that 
will need dealing with if the computer 
is to be used with a monitor. But more 
on that later because currently we are 
interested in the trimming capacitors, 
TCI and TC2* and the variable resis- 
tors, VRI and VR2. Working from 



top to bottom (see photo} this is what 
they do. 



If] 

rca 

VRI 
VR2 



Controls the shimmer, 

Tunes the colour in/out. 

Adjusts the blue, yellow 

colours. 

Adjusts the red/green 

colours. 



First of all, beware . . . when adjusting 
the trimming capacitors, it's best to 
use something non-metallic to adjust 
them with. A mate hs tick cut to shape 
is quite suitable. And, of course, 
added care should be lake anyway 
because all adjustments have to be 
made while the computer is turned on 

— so thai the results of 'tweaking' can 
be seen on the screen. 

To begin with, adjust the screw in 
TC2 carefully in both directions until 
you find the point of strongest colour 

— even if this is still too weak. That 
done, try bringing up the blue yellow 
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end of the colour range by adjusting 
VRI. Once yotTve found the be si 
colour here, bring in VR2 and tune in 
the red/ green end of the colour spec- 
trum. Essentially, what you need to 
do ii balance those three components 
for the best picture. Again, the 
watchword is care and, as a precau- 
tion, it might be wise to take note of 
the pre -adjustment settings of the 
three variable components. 

TCI is the capacitor which controls 
the shimmer on the screen, Once the 
colour is as you want it. then this 
ought 10 be the final adjustment you 
make. One thing, however, is that 
sometimes shimmer can interfere with 
a viewer's perception of ihe other 
coloure. It may be that further tiny 
adjustments of the fir$t three will be 
needed, once changes have been 
made to TCL Complete this juggling 
act and you $hould have your Spec- 
trum finely tuned to a particular 
television. 

THEMONITORSOUITION 

So Tar so good for the person who is 
only interested in re-trimming the 
computer to another television. 
However, those thinking of greater 
things will first need to lash out on a 
monitor that accepts a composite 
video input, and then be prepared to 
do a simple soldering job, 



Below die modulator, and just to 
the left of the gap between TC I and 
TC2, there is a small while line 
marked VID\ At one end of this is a 
small solder point, and at the other, 
the hole of a through- the- board con- 
nection point In fact, if s not quite as 
easy as if may seem to access this line 
because of the line of resistors that 
stretch out below the modulator, 

VID\ in fact, marks a break in the 
video line between the modulator and 
the expansion port. Obviously, as 
there is a break in the line, the signal 
cannot reach the port: the re fore h all 
you need to do is bridge this gap, How 
you accomplish this feat is up to you. 
The simplest (and nastiest) way is to 
stretch a blob of solder between the 
solder point and the hole. A short 
piece of wire is belter, but for more 
ease a longer piece can be used. 
Whichever way, once done you will 
have a composite video signal avail- 
able at the port. 

Only two lines are involved at the 
port, the video line and the volt line. 
These are placed next to each other, 
on the middle underside of the port, 
At the input end, where it enters the 
monitor, the video line goes to the 
central pin while the volt line goes 
to the case. If you want you can adapt 
the UHF line supplied for use with a 
normal television, Otherwise, any 
electrical shop should have what's 



needed. 

AH that remains now is to decide 
how to take the video line from the 
port. The most flexible way would be 
to use a connector and mother board- 
On the other hand, it's also possible 
to take the lines from another port — 
fr>r eiample, if you have the printer 
always connected, this could be used 
instead. However, be careful here 
because with some programs, if the 
printer is left connected, you get ■ 
screen dump. Those going as far as a 
monitor are, on balance, recommen- 
ded to invest in a connector especially 
for it. 

COMINGSOON 

Despite this issue's content, don't run 
away with the idea that Specirohsi\ 
has necessarily to be a hardware sec- 
tion. In fact the intention really is to 
create a forum for information 
exchange about the Spectrum. Anyone 
with a particular problem (software or 
hardware) — or those who have dis- 
covered some interesting application* 
or perhaps a routine without an 
obvious application, or maybe just the 
solution to someone else's problem 
u hauler are all welcome to wme 
in.n 

Just drop a line to me. ian 
Beardsmore, c/o Your Spectrum, 14 
Raihhone Place. London IV IP IDE. 
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The ZX Microdrives are with us, or at least some of us, and 

have a great deal to offer at a tow cost Untortunaiety t 

there are one or two problems, not least of which are a 

couple of bugs in the Microdrive ROM, Andrew Penned 

presents three short machine code routines to 

circumvent the major traumas. 



While there's plenty to recommend 
about Sinclair Research's elusive Micro 
drive device, as with most innovations 
there's room for improvement The first 
part of this article is for all users and 
explains the problems and tells how to 
use the 4 cures'; and the second part is for 
those who know some machine code 
and who appreciate fuller explanations. 
Before presenting the listings, here is 
a very useful feature that can greatly 
decrease the loading times of some 



code routines: if s loaded into the printer 
buffer area of memory, at locations 
23296-23353. However, the machine 
code is position independent, which 
means it can be put anywhere that's 
convenient in memory. Attentat! ve places 
are the user-definea graphics area and 
above RAM TO P. and the slart location 
can be altered by changing line 1 of the 
Basic listing. Do not put the code into a 
REM statement, ZX81 Fashion — for 
technical reasons this is a very bad 



place to store Microdrive routines. 

The first problem we're dealing with 
appears as a result of a serious bug in the 
ROM: this causes the machine to crash 
if there is insufficient memory space, 
and a LOAD *"m" or SAVE *"ttT 
command is entered. The re le vent Micro- 
drive motor switches on, but no S A VE ing 
or LOADing occurs, and you cannot 
halt the proceedings. The only way out 
is to remove the plug during rotation, 
something which might easily damage 
the cartridge. To get round the problem, 
before making such a command enter 
RANDOMIZE USR 23296 (or what- 
ever the value of k st s in line ] has been 
made). If an "Out of memory ' error 
appears, it means that a SAVE or 
LOAD to Microdrive is dangerous, so 
don't try it If no error message occurs, it 
means there is sufficient room and all 
such commands will be carried out. 

Another problem can occur when 
you have a lot of OPE Ned streams. For 
e achO PE NE Dstre am ^certain amount 
of memory is consumed, ranging from 
1 1 to 595 bytes. The only way to get the 
use of all the memory is to CLOSE # or 
CLEAR#. but these sometimes fail to 
clear the memory P particularly if an 
error such as BREAK occurs during 
such a command. The second machine 
code routine, at st+8 ( ie. 2 3 304 if in the 
pnnier buffer), is designed to supplement 
the CLEAR* routine by removing any 
remaining memory areas of additional 
streams, Before using it, though, always 
do a CLEAR* first — for example. 
CLEAR*: RANDOMIZE USR 
23304, 

The final routine will prove extremely 
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programs, Say you have a Basic program 
that loads another file — such as a 
SCREENS or some machine code. If 
you SAVE the Basic then SAVE the 
second file, there may well be a con- 
siderable delay when you re-load it 
between the Basic part, and the second 
file. This is because two files SAVEd 
directly after one another cannot usually 
LOAD directly after each other To be 
sure of fast loading, after each SAVE, 
do a VERIFY, then the next SAVE, 
and so on. This method ensure min- 
imum time taken for loading. 

Figure I is a listing ot a Basse program 
that contains all the data for the machine 
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useful for converting certain cassette 
programs on to Microdrive, particularly 
those con raining machine code in REM 
statements Many commerciaJ games 
contain such REM statements of this 
kind as the first line in a program, with 
subsequent commands such as 
RANDOMIZE USR2376Q, However, 
with Interface 1 in use, the location of 
die First line in a program can, and does, 
change — which normally makes the 
machine fall over' when it tries the 
USR statement. The third machine 
code routine starts at st+41 {23337 in 
the printer buffer) and removes the 
extra system variables; thus the firei line 
will be in the IflH place as it would if 
there was no Interface 1 connected. 
Note that any error (except OK") and 
any Microdrive commands will move 
the line back to its previous position. 
Written originally for the game, Val- 
halla , the routine has proved useful on a 
number of other occasions too. 

THE SECOND LEVEL 

Those not understanding Z- 80 machine 
code are likely to find the rest of this 
article something of a closed book — 
although, of course, you can still use the 
routines. Figure 2 is the assembler 
listing of all the routines, and it was 
produced on the excellent HiSoft GENS 
assembler, which uses the unusual 
method of signifying hexadecimal 
numbers by proceeding them with '#\ 
The first routine starts at TESTRM, 
and carries out a memory test that the 



Microdrive ROM doesn't quite get right 
When doing a SAVE * ,, m" or LOAD 
^'iiT. a total of 659 free bytes are 
required, made up of 595 bytes for the 
CHANS buffer ,32 bytes for the Micn> 
dri ve map, and 3 2 bytes for stack usage. 
Sad to say, the Interface I ROM only 
checks for 627 bytes — the ROM 
authors having overlooked the stack 
usage — thus causing the crash. The 
routine itself is quite straightforward. 
Firsdy hook code #3 1 is used to make 
sure the 5 8 bytes of extra system vari ables 
are in existence, then the ROM routine 
at # I F05 is executed to test for 65 9 free 
bytes. 

Before we discuss the CLEAR # 
supplementary routine, it would be use- 
fill toexamine the relevent section of the 
Spectrum memory map -see Figure 3, 
To remove ail the extra memory 
areas after a CLEAR*, any Microdrive 
maps (plus any additional channel 
information) have to be reclaimed from 



the memory map p and everything above 
si ifted down, while all the system 
pc inters are altered. The ROM routine 
at #19E5 is designed to do just that, 
with the location of the first bytes to be 
reclaimed in DE, and the first location 
to be left alone in HL. The routine 
initially tests to see if CHANS is equal 
to 23792, and if it does not then any 
bytes in the Microdrive maps area are 
reclaimed, Then the byte at 
CHANS + 20 is tested to see if it i*the 
end marker of #80. If it is not then any 
extra channel information is reclaimed 
The third routine, COLAPS, firstly 
checks to see if CHANS is less than 
23735, and returns if i t is , If i t is not then 
it means that the extra system variables 
exist; these are reclaimed, again using 
the ROM routine at #19E5. The 58 
extra bytes are created by the Interface 
1 whenever an error occurs, when an 
incorrect Basic line is entered, or when 
an Interface I command is em e red. f. 
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Dl UTHIUM IWT 

Tlw year is 2Q34. Of Lithium crystals ar* 
hurnanit/5 rnost prized possession because they 
are the energy source at every space cruiser The 
Seiddab. humanity's enemies* have an enormous 

stock of crystal m vacuum vaults buried beneath 
their military HO The crystal are held in 
structured arrays, guarded by laser-armed Droids. 
pending their transfer to an invasion fleet 

You have been smuggled in H> th* vaults with a 

Imfled gxypen supply Your orders are to LIFT the 

crystals before the Droids Cut you down . . 

7 screens 3 lives, high score table, arcade quality, 

fat machine code action, choose your own keys, 

Kampeton Joystick compatible. For (he 16K or 

46K ZX Spectrum ft r 
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KNIGHT DRIVER 

I rn late, Tm late, I have got to gel there Just put 
my tool down and hope Whai a bend, 111 never 
make ft lip l he Herb - thal's slowed me down 
rm oW the road completely now Nice scenery 
around here. Pretty rowers and a lake What am I 
doing? I must get back on the road Oh. this is 
hard I'll never do d 

Steer your car round a Tortuous or-cuil of roads, 
braking and accelerating as you go Avoid the 
kerb, islands and parked cant Learner and 
professional levels. Kempston (oysttck compatible 
48k Zx Spectrum only HE HE 




The magniWoeni Fantasia Diamond, heirloom of 
your household has been stolen and taken to an 
imposing fortreaa You called on ine services of 
Bona the maatarapy. but he hae been caught and 
imprisoned by the Guardian* who patrols the 
rooms and corridors of the Fortress, looking for 
tauten 

Now you must go and retrieve the Diamond and 
rescue Boris On the way you will meet many 
chancier* some evil and tome friendly You will 
have to learn to elicit the help ol the fnendry ones 
in order to eornplele your task, but remember they 
have their own lives to lead so they may not 
always do as vcu ask 
A mom enjoyable and challenging graphic 
adventure tor the 48 K 2X Spectrum, P f fl LC 
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Art you looWna lor a publisher for your program*? if to, 
why not drop us a line or better stHl send in a sample of 
your war*, for fast evaluation and prompt reply. 
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60A ST MARVS STREET 
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^ANIROG SOFTWARE 

/STREET, HORLEYi SURREY 

,t ^OSALES HO^-Er (02934(6083 

PAYM^T BY CHEQUE ACCESS VISA 
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MISSILE DEFENCE 

Brings the well known arced* geme to life o* 
lha Spectrum screen m glorious colours 
Defend your crties from the missile eiteci 
and inn Ah bombs 10 still levels 
KB JS iwcmmi f595 

SL AP PAP 

An ewe 'ling gime based on the arcade game 
Painter which combine* fast action wtth 
strategy. Giant insects hiding under the old 
pamt surface are released by your paint 
brush You require fait action end quick 
thinking to outwit them and finish the panel 
The game is 100 percenl machine code and 
HI RES. Graphic* alto inciurJee Hi-ecof e end 
running score. 
KB JS 16K/4AX 

GALACTIC ABDUCTORS 

A stunning action pecked game with superb 
large animated graphic* Giant Space 
Hawks whirl and weave in intricate pattern* 
as they drop their deadly homing mine* 
which will destroy your base on contact 
While you ere busy defending yourself it* 
Hawks wil I feed on your helpless populal ion 
returning only their skulls. AH WC game 
complete with high score table that will blow 
vour mind with its graphics end sound 
effects. 
KB.JS 16K/4WC £5 95 

FROGRUN 

Popular arcade game AJJ machine code wHh 
brilliant colour graphics and sound effect 
Features include snakes, crocodiles, lad* 
frogs, turtles, cert, lorries end Jag* 
K8/JS mt/4Ht f5JS 

TINY TOT'S SEVEN 

Sup*f gam** p«Ck for yOungcjr children vvdh 
bngtii colour graphics and found etiaeli 
Everybody's favour it* Simon piut Super 
Snap O's and X'* Word Jumble. Bomber 
Duck Shool and Wad Dnverm 
KB 1«aV4W t4 ME- 
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n so good, Clive should have thought of It!! 

• ON /OFF switch tor instant screw 
cteanng » LOAD/ SAVE switch 
• All wires included •Angled 
tor easier use • Saves wear and 
lear on cofinecuons • Real value tor money 
Spectrum Ret PBS1 E13 50ZX81 Rel PBZXt mo6 
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WEAR SAVERS 

• Cuts oul w»ar and tear on pkigs and 
sockets •Switching tor SAVE 'LOAD 
and 9 TOlte ON/OFF 
Spectrum Ref WSS £9 95 
ZXBt Fief WS2XC9 75 



MICROSTATION 

The compact way to work 
• Room lof alt essential peripherals 
• ideal tor use in restricted 
spaces • Allows the 
computer el t To be 
moved around with 
themmtmum 
of etflort 
aRef MSC7S0 
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Ste versions' 

of this indispensable unit complete your computer 
Ail have SAVE/LOAD and ON/OFF switching and a 
housing to* the transformer 

Rel BP1 - Fuly variable sound amp - 3 1 1 3 amp sockets 
switch and neon indicator- cable and plug £2750 

Re* BPZ - as 8Pi but no sockets, cable and plugs Has 
room to hx your own Duraplug sockets D9 50 

Ref BP3 - as BP1 bui no sound £21 W 

Ref BP4 as BPt but no sound or sockets CI 3 05 

Ret BPS - ZX81 version mc sockets, mams swrtch 
neon, cable and plug £20 85 

Ref BPS as BPS but no cable or sockets C12 85 



,nM& SOUND dert--^ 
'JpPOWER BASE ^ggg&S 

All rhe feaiures of tfrie Power Base plus Dhji-i -m 
variable sound amplifier Re ISPBi § F3 
Amazing value At ONLY £19 95 * 
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SUPER SOUND SPEC-AMP | 

^a •Fuity adjustable Spectrum Sound Amplifier — 
id • SiTipty plugs into mc socket •' i 

Ref SSS ON LV C7 00 (PP3 Batiery included j • 
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COOL-IT UNIT/ 

Takes rhe heat out^Jfc^ fo+^S^Z^^A 
oi yoof oompmer **-* ^^^Z^£&W t/R 
Lets your Spectrum or ^ ^*. ^^3^// T }\ 
2X81 runmuch cooler > \ ^ ^^^J^z!r 

Separate Coot tt Unit ^-^ 

ZX81 Ref ZXC C11 65 Spectrum Re* SC Ell 85 

Otrw K«*wood add its with Cool it unit built in 

Power Base jSpectnjm) Rel PBSIC El 8 55 

Power Base {ZXBT i Ref PBZX*CH9 35 

Sound Power Base 

I Spectnun only} Rel SPB IC E 2 5 00 

Back Pack i .. ...„-. „„.„ Ref BP1C E32.55 

Back Pack 2 MMCQ 

Back Pack 3 Ref BP3C £26 55 

Back Pack * . Re* BP4C f J S SO 

Bade Pack S Rel BPSC £26 90 

BwkPKfc6 Ref BPSC ti 8 90 

Wearsavef (Spectnami Ref WSSC C16 00 

vVearsaver (ZX81 j Ret WSZX t: 1 5 80 
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2X81 RAM-PACK WOBBLE? 
*{T KELWOOD WOBBLE 
7fr/^L <STOPPER* 

• F irmly Clamps RanvPack io computer # No glue 

• No soWer • Easily removed 

Flat Rel SW £5 25 Tilted Ref STW £* 25 

E«traton5i»orpnri*»f Fin R*f LWCS 75- T*ftd RttfLTWBftT! 

KELWOOD' WIRELESS 
WORKSTATION 

• Marns ON /OFF swrjch • 4 k 13 amp sockets *iSide 

• Supreme quality • All wwes slow away 

• Carrying handle • Easlty stored • Sturoify 
built m stove enameled steel 

• ideal tor schools • Suitabtetai 
mosi micros including Sinclair and BBC] 
> Acres of room tor ail peripherals 
Desk top mode* Rel CWl £49 00 

Ac € e 5 5*J r*S k*t 4V*J«ir 

Pcmer E&e Ret P6S3 1 1 1 Oti 

Me Rel PKX2 1 I 

LCWtiiOO 

KeytcardOustCovef ^ MPC £2 W 
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Every now and then, the software market 
blossoms and an incredibly different hyb- 
rid evolves. Always Just when you think 
its safe to banter about the banality of the 
current software selection on die high 
street shelves, something new comes along 
heralded by the fanfare of enthusiastic 
reviews from all and sundry. Such a pio- 
f/am was Quicksitva's Am Atltfck, Or 
perhaps more in keeping with the recent 
trend towards the 'software superstar 1 , 
one should say Sandy White's Am 
A uagk 

When asked about himself, Sandy 
modestly replied, "Tin hard to categorise 
really, but 1 do have a degree in sculp- 
ture." Indeed. Sandy is the first to admit 
surprise over the attention thrust upon 
him, for this time last year he was an 
unknown sculptor. After live yean 
attendance at the Edinburgh College of 
Art, Sandy was happiest constructing 
electronic * story- tel I i ng 1 gizmos wh ieh his 
lecturers were quick to tell him were not 

A little disheartened at his progreta in 
the art world, Sandy borrowed a friend's 
Acorn Atom to fiddle about with a few 
graphics routines". After experimenting 
in Basic and machine code, he was about 
to give up . , . when inspiration struck. 
Excited by the computer graphics simula- 
tions in Walt Disney's movie 7 nwi, Sandy 
set about using the routines he had created 
to emulate some of the features included 
in the big screen on to his monitor 

The knowledge to construct his soft- 
solid graphics certainly owed a lot to his 
college days. "Td written big programs 
before, but AnfA Hack was iny first game 
— up until then all the software Td written 
was linked to my work at college/ 1 

Not being a follower of arcade 
fashions, Sandy started to approach the 
game proper at a slow pace — having 
bashed out the code for the soft solid 
graphics routines in an incredible two 
week period, he needed ideas on how to 
implement the results of his labours as a 
popular game. So, after looking at a selec- 
tion of 3D games already on the market, 
1 1 went to a lot of people I knew were tee n 
on games software, and asked them about 
the ones thev enjoyed the most/ 

It was at this stage that Sandy returned 
his friend's Atom and looked lo the Spec- 
trum's Z-80 to produce the miracles he 
had in mind- "The biggest problem with 
Am A Hack was making sure it was fast 
enough — some of the mathematical 
algorithms were really cumbersome, The 
game had to be fast enough to keep it 



Overseeing the ins and outs of our competition this issue, 
Sandy Wh ite found time to rap about the fame and fortune of 
being caught up on the frontpage of the software scene. 
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reasonably exciting to play, while still 
maintaining the 3D aspects as well as 
could be allowed. Of course it's possible 
to do the most incredible 3D simulations 
on the Spectrum — as long as you're pre- 
pared to waii half an hour between 
moves!" 

Indeed, it was I S weeks of solid pro- 
gramming before Sandy was happy with 
the game. His close friend, Angela 
Sutherland* did a lot of the formatting of 
the structure for the final product; she was 
responsible for most of A nteschcKs design 
and also the characters who act out the 
adventure. 

Completing the game was not, as one 
might suspect, the final hurdle in the 
game's development for if Sandy knew 
Tittle of the available games he had to com- 
pete with tm the software market, he knew 
absolutely zilch about the methods by 
which an unknown could get software out 
on to the market. Where should he start? 
Difficult question . . . easy answer (or so 
he thought!). 

"Yes, if * true, I first sent a copy of Am 
Attack in action on video tape to Sinclair 
Research,'" laughs Sandy. "And after a 
couple of weeks, 1 gave them a bell as I 
was really keen to see the game published 
by Christmas '83. A secretary there said 
she was sorry but they hadn*t got a video 
tape machine — so they sent it back , . . 
unseen!" 

I allowing the brush off from his self- 
confessed fc hero\ Sandy was at a loss at 
what to do with his programming master 
piece Psyching himself up, he placed a 
call to Quicksilva, "1 phoned up Quick 
silva." explained Sandy, "but I gathered 
fairly quickly that they *vc obviously got a 
lot of people phoning up and proclaiming 
that they've written the best game ever. 



The only thing to do was to go really over 
the top about the game and hope that they 
would listen, I ended up jumping up and 
down on the spot while ex plaining what ( 
had done and eventually they said they 
would have a look at my video tape I was 
ama/ed at how difficult it was lo get 
through to people —the only thing I can 
suggest to new programmers who think 
the y ' ve got something worth ra v i ng w cr is 
simply to rave about it yourself, and 
persist!" 

Following Quicksilva** inspection of 
the video tape, Sandy was on a plane 10 
Southampton the next day to sign a con 
tract. And at 23, Sandy is in the enviable 
position uf having his first foray into com- 
mercial games- writing heralded by moat 
reviewers as the * program of the year'. 

Looking to the future, rest assured 
you've not heard the last of Sandy White 
When YS spoke to him after the launch of 
Ant A Hack m he happily chatted about his 
plans to write "a kind of adventure, not 
necessarily involving tent — instead of 
entering a room and reading abut the con- 
tents and typing out what you want to do, 
bow about actually interacting with the 
room's contents in real-time , B , th How 
about that indeed? However, on a recent 
trip to the YS offices. Sandy was coy 
about his plans for the future. Yes, they 
did include writing a new game t but no, he 
would rather not comment on the siruc 
lure or design of the program. Could it be 
were in for another classic . . ( watch 
these pages for future developments. □ 



Turn to Page 52 
for Your Spectrum's 
amazing Ant Attack 

competition!! 
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PROF BRA J NST AWN'S 
CREEPY CONTEST 



COMPETITION 




AND 



A DREAM SYSTEM 
TO RUN THEM ON!!! 




Based around Quicksitva*s chart- 
topping >fnf,4f fact, have we got one 
son of a 'creepy crawly* competition 
for you this time around! 

Anyone who's played the game can 
skip this bit — you won't need us to 
tell you about the fantastic graphics, 
etc. etc. Bui, for the uninitiated, here's 
a brief description of the action. 

Enter the ancient walled city of 
Antescher, a mausoleum of 
architecture Left to decay in the Great 
Desert. The ruins are inhabited by a 
rather rare species of am (whose main 
diet seems to be human beings of the 
rescuing kind), and all you know is 
that your soutmate has been slashed 
■my somewhere wahm the maze ct 
buildings. 

So. armed to the teeth with 
grenades, your task is to climb over 
the wall and battle with the ants in an 
attempt to foil your partner's 
kidnappers. But once you've rescued 
one dumb friend, you find that yet 
another has managed to get lost in the 
ma/c; and so the rescuing continues, 
on through ten levels. 

^ ^ ^ ^ READ CAREFULLY 

As you move from level to level 
(assuming you don't get eaten alive), 
you' II find your soulmatc can be 
located in any one of four * random' 
sites in Antescher. Therefore* for part 
one of our com pet it ion* all you have 
to do is to locate the four possible 
sites on the taflft level. (Yes. that 
does mean you'll have to play the 
game to the tenth level at least four 
times!) 

Just to get you off to a flying start in 
your quest, Your Spectrum is proud 
to present YS readers with a free 
colour poster depicting the entire 
architectural layout of Antescher, 
Designed by Sandy White and 
Angela Sutherland, this exclusive 
poster comes complete with alt the 
author's own names for the locations 
ofinterestiniheeity. 

As well as being an essential 
reference guide for anyone playing 
Am Attack, you'll need the names of 
each location from the poster so that 
you can enter our Creepy Contest 
Each time you discover one of the 
four rescuing sites on the tenth level, 
you'll have to locate the area on the 
Antescher poster and make a note of 
its name. Find all four locations and 
you're well on your way to winning 
Prof. Brainstawns blockbuster pri/e. 

Of course, this gives rather an 
advantage to those who already own a 
copy of Am A Hack and to whom the 
perils of the tenth level mean nothing. 
For this reason, there is a second part 
to the competition — one that will 
slow the frontrunners down for a 
while and allow newcomers to catch 
up. 

The final part of our Creepy 
Contest will be found m the classified 
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(and other) software. And it's to 
Prism that YS extends its thanks lor 
providing such a superb prize. 

For the winner of our Creepy 
Contest will be taking away over 
1000 (count "cm) packages of 
Spectrum software That should he 
quite sufficient to keep someone quiet 
for the rest of 1984! 

On top of thai, the winner will also 
receive a complete Spectrum outfit, 
comprising a pristine 48 K model 
Spectrum, ZX Printer. ZX Interface 
1 and 2 units, and the much sought- 
after ZX Microdrive. To compliment 
this dream system. YS must also 
extend its thanks to Fuller, 
Kcmpston, Currah, RP Products, 
East London Robotics and Baskare. 
for providing a professional keyboard, 
a Centronics printer interface, a 
Micro Speech unit, a Sure&hot 
joystick, a Trickstick, and a complete 
range of B as i care add -oris, 
respectively. Tnily, a treasure Lrovc of 
delights? And what's more, our lucky 
person will be invited to the splendid 
offices of Your Spectrum to receive 
the gear (what a treat — Ed .), 

But there's still more. For the next 
three correct answers given over the 
phone, each will receive £1 00 worth 
of Spectrum software. And after that, 
the next 25 correctly answered phone 
entries will be given a year's supply of 
Your Spectrum completely free. So, 
don 1 hesitate to call — there's a food 
chance it'll be your lucky day! 

So, that's it! Up with the poster, on 
with the Specy \ boot up Ant A ttack 
and get searching for those missing 
persons.D 



ads section of either The Guardian or 
Dally Telegraph new papers on 
Friday. March SO, 1 934. Look for 
the headline. A nt Attack — YS* and 
you'll find all the information 
necessary for completing the 
competition, plus a phone number to 
ring us your answers. That telephone 
will be linked up to an automatic 
answering machine which will be 
ceremonially switched on at 12 noon 
on March 30, 

The first caller to give us the four 
correctly- named locations of the 
missing persons on the tenth level of 
Am Attack, and also the answer to the 
question given in the newspaper, will 
be declared the winner of the 
competition. Entrants most also give 
their name and address — otherwise 
we won't know who to send all the 
goodies td 

^^ ^THIS IS WHAT YOU GET 

Before you rush off to begin your 
errand of mercy, hang on a bit and 
And out what you could win, 

You may have heard the name 
Prism rear its head recently over the 
launch of the world's first generation 
of personal robots. But the company's 
perhaps better known in the 
computing field for its Micronet 800 
system, and more importantly as the 
UK's largest distributor of Spectrum 



10DO PRINT "PRIZE LISTING' 1 

Obviously we haven't got room to list all of the software we're giving 
away for die first prize — but to whet your appetite , take a took at 
this lot: 

3DTanx • Yomp • Centibug * Hunchback • Jet 
Pac • Arcadia • Pssst • Mr Wimpy • Meteroids « 
Kong • Schizoids • St a rf ire • Cookie • Pogo • 
Sheepwalk • Dictator • Spawn Of Evil * 
Alchemist « Royal Birkdale • Stonkers • Tranz 
Am e Golf • Lojix • AticAtac • Biorhythms • 
Conversion • Jumping Jack e Lunar Jet man e 
Digger Dan • Racing Manager e Eskimo Eddie e 
Sound FX e Invaders • Jawz e Quetzalcoatl • 
Robber • Road Toad • Fruit Machine • Maziacs • 
Gold Mine • Spectron e Games 1 • Hard Cheese 
e Planetoids • Space Raiders • Lost • Hungry 
Horace e Horace Goes Skiing • The Island • Star 
TrekSOOO • Horace And The Spiders • Angler • 
Speed Duel • Planet Of Death • Ghost Town e 
Munch Man • The Ship Of Doom e Inca Curse • 
Apple Jam • Rider • Espionage Island • Tron • 
DrFranky And The Monster • Embassy Assault • 
TheHobbit • Flight Simulation • Personal 
Finances • Backgammon • Scrabble • 2003- A 
Space Oddity • Reversi • Diet • Chess e Flicker 
Puzzle e Cyrus IS Chess • History 1 e Geography 
1 e Inventions 1 » Music 1 • Jumbly • English 
Literature 1 • Galaxians • Forth • VU-Calc • 
VU-File e VU-3D • Small Business Accounts • 



On the face ofit f the software market oozes sweetness and tight — but it's the warts and boils 
that often prove more interesting. Ron Smith takes a behind-the-scenes look at the power 

struggles. 




Hollywood, once famous for 
its moguls and prima donna 
stars, has long since gone into 
a glittering decline. But 
nowadays, there's another 
world of fantasy ready to lake 
iti place — the world of mic- 
rocomputer software produc- 
tion. Young programmers 
can. and often do, become 
overnight successes by writ 
ing a bestseller, while the 
software houses that market 
the goods can make veritable 
fortunes and their owners 
become Havana- smoking tax 
exiles with even more inde- 
cent taste than many a 
mo viem akinp predeces sor . 
And thai, in short, k just 
what this page is all about 
the people, the companies 
and the products that go to 
make up the popular software 
business. 

MANIC 
MATTHEW 
JOINS THE JET 
SET 

One of the biggest shocks to 
reverberate through the indus- 
try of late has been Matthew 
Smith's decision to sever his 
connections with Bug- Byte. 
one of this country's largest 
software houses, Matthew, 
author of the best selling Manic 
Miner game for the 4 8K Spec- 
trum, agrees that "Bug- Byte 
had the contract to both pro- 
due* and market" this popular 
game, but that in his opinion 
"their marketing techniques 
were not all they should have 
been" 

Matthew has therefore 
decided to quit his contract 
with Bug- Byte and move over 
to Software Projects — a com- 
pany including himself and 
Bug- Byte ex -employee, Alan 
Maton. A lip however, may not 
be well within the portals of 
SP, for the embryo company \ 
new game Jei Set Willy, which 
has been promised for some 
time now, "is still not com- 

KSetety written", claims 
latthew Bui he urges, "it 
won't be long now", and pro- 
mises that Your Spectrum will 



be one of the first to see a pre- 
production copy as soon as one 
can be cobbled together. Watch 
these pages for further develop- 
ment son that one, 

What does seem a little 
strange, though, is that if Bug- 
Byte had its ace programmer 
under contract, how then has 
he managed to break himself 
free so easilv? The answer is 
now clear. Matthew Smith had 
made his decision to move on, 
and according to Bug-Bytes 
Tony Baden, "Manic Miner 
had passed iti peak, and we 
really didn't fee) like taking a 
17 year old to court", Under 
the circumstances, if obviously 
seemed better to just let 
Matthew and his program go. 

So t what about Bug Byte's 
future? Tony Baden reveals he 
has registered Manic Miner, 
and intends launching a new 
improved vera ion for the Com- 
modore 64 in the near Future, 
However, once bitten, twice 
shy. etc. etc. and Tony adds 
that after the experience with 
Matthew, "We're definitely 
put off using people under 1 8 in 
the future". Perhaps there's a 
lesson there for you would-be 
micro geniuses. 

TROUBLE 'T 
MILL 

Still on the subject of wayward 
programmers. Carnell Software 
loo has had one or two pro 
blems of late. It all started with 
what was intended to be a 
series of programs known as 
Siarforve L J. i* etc. A pro- 
grammer was put to work, but 
instead of coming up with the 
expected supersmooth arcade 
game where the players find 
themselves at the edge of a 
maze with the unlikely task of 
getting to the centre in order to 
destroy the computer, what 
was actually produced was 
something a lot less than per- 
fect. Indeed, so much so that 
Roy Carnell and fellow direc- 
tor, Stuart Galloway, felt 
moved to "give him a right 
**!!** ing for writing such a 
•1111* program, then throw him 
off the project". But commer- 
cial pressures cannot be ignored 



and Carnell, after a quick re- 
think, decided to reinstate his 
fallen genius, giving him just 
two days to improve the pro- 
duct. This we're told he man- 
aged to do, although just how 
welcome his stay will be as a 
result of all this k open to 
speculation. Gee. it*s lough at 
the top! 

Carnell Software is also 
currently working on two new 
programs, one adventure and 
one arcade, The adventure* a 
sequel to Volcanic Dungeon, 
will consist of three programs 
and these will come supplied 
with a 200-page booh (giving 
the history of the Third Conti- 
nent p a guide to the monsters 
and over 100 handy spells to 
help players overcome various 
hazards). The arcade game. 
BotmJob, will be the only one 
of its type, requiring two pro- 
grams to play the game. 
Apparently; it features a boy 
scout who has various jobs lo 
do for a number of grannies. 
E ipeci these on your hi gh street 
shelves 



BLACK BISHOP 
ZAPS RED 
QUEEN 

If the idea is anything to go by , 
then it's probable that Artie 
Computing will score with its 
latest project — based around 
the ancient game of chess. Ho 
humrn. you may say, but this is 
not just another old chess 
game. 
Artie's spokesperson, Chris 



If you go down ic the 
#wd Irtay watch 
out for Artie's 



Clark, reports that. "It's to be 
called Death Ches% 2000 and 
will include all the fun of the 
board game, with plenty of 
highly entertaining arcade 
action". All of which sounds a 
little strange, but nevertheless 
rather interesting. Let's hope it 
doesn't turn out to be a case of 
proicxtmg yi.ur kfaf (tOOl the 
invading lesser pieces. Once 
complete, claims Chris, "the 
game will include eight or nine 
levels of arcade fun", Chris 
also drew our attention to their 
new widely advertised (but not 
yet available! Bear Bovver 
game. Check out the screen 
photograph for a glimpse of 
what's to come. 

Board games are a popular 
source of inspiration for pro- 
gram write r* at the moment, 
and A&h Software has recent- 
ly signed the rights to a new 
title, launched recently at the 
Earls Court toy fair. Com- 
puterisation is under way and 
it'll be interesting to Mt which 
achieves the better sates — the 
program or the original board 
game. Cagey Mike Fitzgerald, 
having saio this much (and 
avoiding the temptation of giv- 
ing anything else away I. U 
went on to talk about A&F's 
move to new offices in Greater 
Manchester. He says they are 
" bigger p nicer and unfor- 
tunately more expensive*" 
And being based in Rochdale, 
he firmly denies iridusln* 
rumours by saying, "Thei 
absolutely no truth in the 
rumour that we're being called 
the Rochdale cowboys — 
partner*". 
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An intriguing split scr 
graphic end text ddv 
faf the 40K Spectrum 



RICHARD, 
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A speciecuter 0-I 

adventure for the 

40K Spectrum md Dragon 32 



RICHARD SHEPHERD 
SOFTWARE 



InWncible Island by Peter Cooke 

Exhaust your ingenuity in the quest to find The Seven 
Parchments of Xaro and their meaning I Will they lead 
you to undreamt of treasures or eternal doom? 
Explore the mysteries of the stockade and puzzle 
within the Pagoda f A spectacular split screen graphic 
and text adventure to braintease you for weeksl 
Adventurous graphics for every location. Save 
routine £6. SO. 



Transylvanian Tower 

A spine chilling adventure . . . enter via the dungeons 
. . . navigate your way through 500 3-D rooms . . . 
survive the swooping vampire bats . . reach the 
terrifying top . . confront snd kill Count Kreepie, 
ridding the world of this Transylvanian Terror. 
Can you survive the Top of the Tower? £6. SO. 
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Starting this issue Your Spectrum will he touring computer dubs up and down the country in 

an effort to find dedicated games enthusiasts who will give us their impressions, thoughts and 

feelings on the current selection of new releases* Little do they know it, hut these 

unsuspecting souls will be contributing a targe slice of our regular review section in the future. 




This month we visited the 
Sianwcll Computer Club (which 
meets weekly at the Stan well 
School Short Lane, every Friday 
evening from 7- 1 Opm). Five of 
the resident 'freaks' were enlisted 
totcll us (and you) what was good 
or bad about the programs we g^ve 
them lo play around with. In some 
cases comment was justifiably 
harsh, and in others they could 
hardly contain their glee at coming 
across a really well thought-out 
game. 

The guinea-pig five whose 
comments appear below, are all 
members of the club, and they are 
fin alphabetical order): Conic 
Brown, Stephen Cathrall, Ryan 
Davis, Stewart McPherson and 
Peter Shaw. Peter, by the way, is 
also Secretary of the Stan well 
Club, Them we do thank. 




ROBBER 

ViRBIHGAMES/fS.flS 
An original idea that involves you in 
stealing the loot, and avoiding the 
searchlight as it scans (tic screen, 
Piler Although this program was put 
together using the Softck compiler, it's 
still awfully slow and the graphics have 
taken a backward leap in time to the 
simple block graphics of Lhc ZX 8 1 tt 
did seem thai Virgin Games were 
improving their software selection . . , 
Sliairt I nheUevably slow, this game is 
a long uiiy behind the times graphically, 
and generally leaves a lot to be desired. 
Cirrli Bifkalty, very slow. Not bad 
overall and an original idea but frankly, 
a rotten presentation 




SPECTRUM SAFARI 

CDS MlCBOSTSTEMS/tS.iS 

A semi -adventure where you wander 
round the screen coming across various 
animals which all ask you to play 
games, or solve riddles. Really, a sort of 
compendium of tames rolled into one 
Pilar This is a col lection of bad 
1 magazine type" programs thrown 
together, with less than spectacular 
graphics and an average choice of 
colours. And because it's written in 
Basic, if s not particularly fast. 
Si twirl There's an overall strategy 
theme, with varying speeds for each 
section — although it & never dazzlindv 
fast. You 1 1 1 find such items as gorilla 
gambling, snake-s hooting and guessing 
game* 

SlapicN This is a soil of adventure, but 
the player need not be too skilful at 
arcade games to succeed. 



XAIK 

CONTRAST SOFTWARE/55 95 

A D«fri*df r-type game in which you are 

( according to the classic game theme J the 

last survivor of the planetwide attack, and 

as the last one left, it is uplo you to save the 

rest of the planet 

Pttir Speed, colour and graphics are all 

just above average, but perhaps Lhc 

graphics could have been a little belter 

considering this is a 48 K game. Overall, 

a poorly presented Defender 

conversion. 

Slttfirl It's quite fast, hut slows down 

considerably if the player fires 

continuously. And there's little 

variation between the four screens. 

which makes ii boring in a matter of 

minutes, 

RtfSI Could become a best seller? Only 

one complaint — and that's the choice 

of keys, 




ODOMSDAf CASTLE 
FANTASY S0FT1ARE/E650 
A graphics adventure in the tme sense 
of the word, You control a little man 
who zooms around lhc castle, collecting 
various objects, etc. Its similar in style 
to A lie A rue 

SI twirl The nasties are nice I v designed, 
and their movement is delightfully 
smooth. Constant attention is 
demanded by the *Urks' and Carthrogs' 
as they rush around the screen, 
Ptlli Here is a very 1 colourful arcade 
game with an ad venture -type aim. Very' 
enjoyable and well worth a look 
5tl|fcli Quite a slow response to the 
player's directions, even when using a 
joystick. Otherwise, I liked it. 



PAT THE POSTMAN 

WtRQ-6E*/tfi-96 

The concept of this game is simple; all 

the player has to do is to help Pat — the 

amnesiac postman — collect pftrcel* from 

\ arious houses and take them to the 

Post Office. 

Pilir Good colour, had graphics and 

very slow, But the worst part about this 

game is the lack of instructions, which 

makes it a bit difficult to find out what's 

going on. 

Itlfflft Simple block graphics and 

average use of colour are the extent of this 

game's presentation. 

Hjfin Definitely not one of Mikro-GeiTi 

best efforts. There are much better 

games around for the money 




URBAN UPSTART 

RICHARD SHEPHERO SOfTWAHE/f 6 50 

A truly graphic adventure, with a 
picture for each locution you wish to 
■■ mil. You are wandering around 
Scarborough and. like everyone else, 
your main aim in life is to escape! 
Cirrft The graphics are quite exceptional 
in this program, and there's no fuzziness 
where the colours meet. Definitely a 
good adventure, and one that 1 highly 
recommend. 

Stlvtrl Graphic representation of each 
location can be found in this program , 
and these Mir> from simple line 
drawings to some quite detailed scenes. 
Generally I prefer to see adventures use 
up memory lor ideas rather than 
pictures, but at least the program does it 
competency, 

fit if The response time is not as fast as 
it could be, but the use of colour and 
graphics are very good. An extremely 
entertaining 



THE c»m 

CARHEU SOFTWARE/14 95 

A very graphical adventure, in the same 

style oTAticAiac (in that you look 

down upon the action from above }. You 

can choose your weapons, etc. by 

picking them up off the floor of the 

crypt. An extremely complex game, 

with graphic? and text. 

Pttlf The graphics are used imaginatively 

throughout this game, and the response 

time isn't bad. Overall, it's a very nice 

graphical adventure. 

Ill will The speed of this game is 

adequate \ given that it is essentially an 

adventure game, t would describe the 

use of colour and graphics as average. 

A complex adventure, but I found ways 

of cheating quite easily. 

Stlphll You can select which level you 

wish to play and, at the end. the game 

refuses to tell you (he secret of the 

Crypt! 



BARREL DROP 
GAMES MACHINE/C5 95 
You have to catch barrels as they drop 
from the top of the screen, aided only by 
your dog. Your name \s Flash and l he 
dog's name is Gordon — shouldn't it be 
the other way round? 
Pilir Written in Basic, this game is slow, 
the graphics are unexciting and the 
colour is had. It's a very tedious game 
and the riddles between rounds only 
seem to increase the tedium. 
Corrii I've seen better I6K games 
designed to run on old tin boxes 1 Well, 
not really — but this isn't too good. 
Sttwift Having achieved success in the 
Oral game, the player must answer a 
riddle or gel through it mr.w ;ircadf 
game in order to move on lo the next 
round, But subsequent rounds don't 
vary, even in speed . and riddles are 
often repeated, even when answered 
correctly first time round. 




MdKENSIE 

SOFTWARE PROJECTS/fS 95 

This is a tesi adventure based on the 

world famous explorer Captain Vito 

who. white on a scrounging mission for 

lithium crystals to file J his spacecraft. 

has managed to be captured by space 

bandits. He has just one hour to escape 

before the air supply runs out, 

Pllif Response time is average, which is 

just as well because there*s a limit of 

one hour set on the game. It would have 

been more enjoyable had a little more 

humour been introduced, 

llmrt Location descriptions are brief to 

the point of being terse, and the 

accepted commands are very specific, 

with not many clues supplied. Funny, 

but the player takes the part of Captain 

Vito — so who on earth is McKensie? 

Cirrlt If you like adventures, but you are 

just a beginner, I would suggest you try 

something a bit easier 



MR WIMPY 

OCEAN 50FTWARE/CSJ0 

This is a version of the arcade game 

Burger Time, and you lake the place of 

a chef desperately trying to find the 

ingredients required to make a 

beefburger. Numerous attempts are 

made to stop you fulfilling your cooking 

quest. 

Sliiirt Starts off slowly; but soon 

speeds up to an acceptable level, The 

graphics are a treat, and the burgers are 

actual)} burger-coloured, adding that 

extra touch of realism. A very nice 

game in all* but arcade games need to 

be better than brilliant nowadays. 

Ryu Very addictive, and lota of fun. 

Definitely worth the money. 

Pitir After playing the game for some 

time, three short descriptions sprang to 

mind — very good, excellent* and h*»*y 

marvellous. Building burgers is great 

fun! 



ITS ONLY RDCKN'ROLL— 
TOMB OF D R AC U LA 
K-TfiytMl 

The first of this pair is a strategy game 
where you take charge of a rock'n'roll 
band and try to take them lo the top of 
the heap. Tomb qfDtacuta i*. a 
graphics adventure set in a 3D maze. 
Slmrt it's Only Rock fe Roll is a text- 
based strate^ 1 game I like the excerpts 
of the concert or the tour, but it s a 
shame about the music (I doni think 
they're going to make it to the top 
twenty?^ Tomb ofDntcuIa is an 
unexciting game, with too many 
obstacles, 

Pilar Both programs use colour quite 
well in places but completely neglect 
this aspect in others. 
Conii Both games on this tifM IW quite 
acceptable, but they're not as good as 
they could be. It's Only Rock'n Rolf is 
by far the best. 
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APPLE JAM 
DK7R0N1CS'E5 95 

An original arcade game in which you 
have to cat as much jam and apples as 
you can without getting into trouble 
with wandering rats and hecs 
Pittf Most of the displays are pretty 
impressive and colourful, but that's not 
to say they couldn't have been 
improved upon. Overall, pretty good, 
Slturtrt Particularly impressive are the 
man and rats, who grow in size the moTe 
apple and jam they cat For a 1 6K 
program, this package contains an 
amusingly different theme and has some 
great features. For instance, lift 
journeys can be quite fun, especially if 
you judge its descent so that you squash 
a rat? 
Slephin Play starts off very slowly, and 

fraduaJly increases as progress is made 
would have liked it a bit better if the 
initial speed of the game had been set a 
1 1 it it- faster That said, the game makes 
good use of colour and sound , and is 
certainly original 



BRAIN DAMAGE 

SILVEHS0FT/fl95 

This is an arcade game set in a maze, in 

w hich the idea is to shoot your 

opponent before you arc yourself get 

blasted. Your opponents are the 

Electron Panders, I he Centurion and the 

Marauder. 

Slmrl Yet another maze game, this 

time with you in a tank that* s being 

tursued by baddies who must be shot. 
J n fortunately, they shoot back — 
usually, and perhaps a little unfairly, 
with greater effect Graphic* are 
unexciting and use of colour average, 
but it does get progressively faster. 
Pilar Another arcade pme that's simil;u 
to the 'Tanks' level of Trou . and one 
Which Fin afraid got a little boring after 
I 5 minutes or so. 
Cirri* Excellent, and with very 
professional graphics J especially like 
the gun turret which can be turned to 
fire in any direction. Brain Damage is 
an excellent game with hr ill urn 
graphics and good sound 



ALIEN SWOOP-DOMAIN 
SMCEAGESOFTWARt/ESiS 
A lien Swoop is a Galaxians-typt [ 
where you must shoot the aliens in their 
ranks h and also the ones that peel off 
and swoop down towards you. Domain 
is a version of the old chestnut, 
Kingdoms. You take the place of a 
country's king, and try to run the 
surrounding realm successfully. 
Pilar The use of graphics in Alien 
Swoop is very poor, while in Domain 
they're not too bad. Speed and use of 
colour, however. leave a lot to be 
desired in both games. 
Sliwirt A (sen Swoop is an extremely 
poor Galaxian simulation which is 
painfully boring. Domain, on the other 
hand, is a tittle better. It's a classic 
strategy game where you must rule a 
Norfolk village for 10 years, guarding 
against floods, brigands and starvation 
l|M Its nice to see one arcade and one 
strategy game on the same tape, but 
there's plenty of room for improvement 
in both of them. 




APOCALfPSE 
REBSBIFT/E9JS 

A strategic wargame, based upon an 
original board game under licence. The 
plot centres around four opponents 
attempting world domination. 
Slieirf A cross between a computer- 
assisted wargame and a sort of 
graphical strategy that uses block 
graphics. The game requires at least two 
players and could, in theory, last for 
year*! I'd say it has only limited appeal, 
rittr Very colourful, with cleverly -used 
block graphics, although it would have 
been nice to have seen more detailed 
pictures thrown in for good measure. 
Mtpfcf i Unimpressive graphics, with the 
use of colour reaching the same 
mediocre standards. 



SPECIAL AGENT 
MElNEiAN-FlVEWATS/CBOD 
This is an educational adventure where 
players travel around Europe gathering 
clues and information. Its main aim is to 
teach geography to the 8- 1 2 year old 
age group. 

Pftir There's a hi- res map of Europe 
which is very good, with the other 
displays also being very well laid out. 
Its professional and well presented. 
Stiwirt There's a good map of Europe, 
and the various tables are clearly laid 
out — which all helps to make this a 
highly professional package in both 

Bresentation and program content. 
pa The speed of the game is rather 
slow, but this is only to be expected in 
an educational ad venture - 



PAINT BOX 

PBINT'r PLOTTER PRDIHICTS/OiQ 

Painrbox is a graphics utility which 

enables the user to create user-defined 

graphics and SCREENS, allowing hi res 

sketching with your UDGs, 

fttir The presentation of this program iv 

very good, and the demonstration 

pircturesare excellent- It's very quick to 

respond, and one of the most outstanding 

Erograms I've seen this year. 
It wwl A very impressive graphics 
utility program which enable* quite 
stunning hi -res pictures to be drawn, 
saved and used within your own 

Sroarams. 
Ufkn The demonstration contains the 
best graphics I Vc ever seen on the 
Spectrum, To be recommended 
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LANGUAGE LEARNING AIDS FOR 

Already m u« m rmmcr out w:hooH and college*, thesr 
program provide *n immensely powerful jid to foreipi 
language turning The casieues include egcemive vocabulary 
teu arranged ai a wnes of lewom. each c ovcrmg a different 
fubfcct A tuition control program enaWcv individual lewon* to 
be loaded arid used as required 

Words, phrase* etc are presented frsl m one Language, dlen 
[he oitar compete *ith all n*ce*aar> accents and spcciaJ 




FRENCH, GERMAN h SPANISH 

character? Masculine, fcn-wiine and neuter word* appear m 

different colours to encourage gender learning Ail lessons can be 

run in three different wyy i e learning only . sdf-tett oc speed and 

accuracy tew 

The programs are surtabte for pupta of aW ages as simple commands 

enable new lessons In vocabulary or grammar to be entered by (fie 

user These may then be edited as required and stored on cassette 

for Later use Invaluable for homework and exam revision ' 

Level A Cassettes Contain the tu»(-on control program and 1 6 

tcxTTpretiefitive krisom for general vocabiiary learning 
Level B Cassettes Contain the tutnon control program and 1 6 

lessons mdudtfif *erb bus. actives. advert* 

and pi *rises . 

Avaiable from dealers, large stores or mail order 

Also Available THE SPANISH TUTOR' 1 



Software 

.instable. Beds LUS 6LX Te> 0S2SS 1942 



Close. Harim; 



Kosmot Software. 



I Permit Owe, Harh^Eon, Dunuibfc Sedi LUS &L X 
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ADS THE ULTIMATE IN PERIPHERALS FOR THE 
SPECTRUM, JUPITER ACE& BBC MICROCOMPUTERS 



Highest quality pcrtphecals at the lowest possible 
prices - that s the philosophy at Advanced Digital 
Systems Our team of highly experienced designers 
use the very latest techniques to produce adaptable 
home computer peripherals - ai a price you tan 
afford 

■ Boards are designed using C ADC AM, giving a neal 
flflMflliyoul 

*Go« plated connecters are used wherever 
Ntttpe re ensure good stociriNl MUNI 

■ All products carry a 12 month guarantee 
* All units are "Plug in and go 

IPRlNTEfi INTERFACE 1 
Centronics interlace for the Sinclair 
Spectrum £34.50 inc VAT Comes complete wiiti 
apflftt i mm or cable. eentromes plug and 



•Software fecpjrtises LLtST and LPHINT enabling 
Print ouis direct from Basic Also adaptable COPY 
routine lor graphics printers 

2 PRINTER INTERFACE 2 
Centronics interface lor Jupiter Ace C39.95 
including VAT and Software 
Same unit as the Spectrum interface but *iTh 
adapter card 

T PERIPHERAL INTERFACE 3 - ZX ACE 
«J Package Using the adapter card am) trie 
Software supplied (he Sinclair ZX Printer can be 
connected 10 (he Jupiter Act Special Introductory 
Otter £995 incVA 



4 PERIPHERAL INTERFACE 4 
2* BBC Adapter 12A 96 me VA? 
Enable the connects of Sinclair Peripherals to the 
BBC Model B first Software package included 
gives an amazingly cheap entry into printing on iftc 
BBC model B by allowing you lo use the ZX Primer 

[teal foi listings Please allow 28 days tot 
deftvery Unn requires 1 2 Amp power supply; ettber 
the ZX PS U or ihe equivalent Editable from us ai 
£6% me VAT 



Advanced Digital 
S ystems Ltd, ,, 
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MjOMUFACIURERS AMD DESIGNEHS OF 
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VALHALLA i* supplied on a 4B*t Spectrum program C3SWTte *Hh VALHALLA 
player manual and presentaion bon As VALHALLA us** IN? luft 40K RAM 
mimdnvH and iuu*«i/e p twi tf i am nor supported ZX printer cpiionai 

VALHALLA ^ no*mjily available Irorn stoch and order s are Oe&palched by 
tahtfti II fc> any reason we arc unatteto fulfil your ototr wittiin 14 days ol 
recpfA. *a *iM nolily you 

VALHALLA cassette* cany an unconditional MetMTw replacemeni guarantee 

TO Q&DeR | UK Outers Only 2 Simply cornptale ehg coupon and FREEPOST 
•tin your ctieque/F Q made payable Co LEGEND iUK Man Grderi 
OvM Card Odara By phone 9-5 30 Mon » Fn stating name and addfaa*. 
Card No and aerrMS) required 

fl£ 1AILE AS Please contact your raguiai dtitfttajtof Or LEGEND < Trade 
DtsirtiuiiQfii at me address tx*m 

LEGEND (UK Mail Order) FREEPOST 
1 Milton Road, Cambridge CB4 1UY 
(0223)312453 

yOV,60TT QPf HAT4IQ $Y$TfH UWf H LCENCE 



Ptost to: 



LEGEND (UK Mail Order) FREEPOST 
1 Milton Road, Cambridge C84 1UY 

Please send me Copy /copies or 

VALHALLA for fie 48K Spectrum. 

I enclose -cheque/P O for £ 

(£14 95 each mcl VAT and P&Pj 

Of I wish to pay by Access /Bare (ay card/ Visa 

Card No 

Please print name and address 

Name 

Address 
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Credit Card holder's signature 







BOOST 

the sound of 
your SPECTRUM computer 

SOUND AMPLIFIER. Enhance the quality of your Spectrum programmes and games with 

the Pinnacle Sound Amplifier This battery powered amplifier/speaker simply connects to 

your micro, producing good quality sound necessary for the full enjoyment of music 

programmes and games with sound effects, 



FEATURES: — 



*i 



<; Simple to connect -no 
/J internal connections 

a Sell powered by standard 
m> ); batteries - eliminates 
addition a I cables 

•))) LED Indicator 



ijjj Two output levels 

Provides audible response 
ijm when inputting from 
' keyboard 

a Independent from video 
ft ))j signal - does not alfect 
receiver tuning 



AROUND 



£799 ^ 



P 



♦ 



<* 



PINNACLE ELECTRONICS LIMITED Pinnacle House, Oasthouse Way. Orpington, Kent SH5 3QJ Telephone (0689) 27000 
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Good as it is for the price, many users are bound to be 
disappointed with the output from Sine /air Research's own 
printing device* For those toying with the idea of upgrading 
their Spectrum system with a professional printer, Henry 
Budget! takes an in-depth look at the technology involved 
and the plethora of interface devices now available* 




Regardless of what one actually 
thinks about Sinclair Research's ZX 
Printer, it's impossible to ignore the 
fact that it really does work. For the 
price and performance that it offers 
there's no equal anywhere- But des- 
pite that, there are users who need 
something a little more professional 
Software houses developing pro- 
grams, small businesses using the ZX 
Spectrum or just a serious user who 
demands something better than a 
sheet of alumimscd paper that is, at 
best, just legible after a few days" 
handling. 

We're fortunate in having a number 
of commercially available interface 
units that allow the ZX Spectrum to 
be connected to the growing range of 
low-cost printers , In the main, these 
units convert the signals provided on 
the expansion connector into those 
which conform to the industry stan- 
dard Centronics interface. There are 
two stages to this conversion: that of 
altering the electrical characteristics 



of the output from the ZX Spectrum 
and that of converting the character 
codes from Sinclair Research** own 
internal format to true ASCII. 

The alterations to the electrical 
signals are handled in a variety of 
ways by the interfaces reviewed here; 
some use very sophisticated chips to 
handle the work, others tackle the task 
by using more of the simple ICs, Only 
one of the interfaces in this review 
offered the possibility of connecting to 
a serial printer but, in theory at least, 
the problems involved are tackled in 
much the same way r 

All the interfaces were supplied 
with software drivers of one sort or 
another (see the individual panels for 
further details) and in general, these 
all work by intercepting the ZX Spec- 
trum's printer routine vector, This is 
the location in memory that stores the 
address of the routine which controls 
data being sent to the printer by 
LUST and LPWNT By changing 
this address to that of the new driver 



all the data is re-routed through one of 
the OUT ports to the interface. On 
their way, each of the characters 
passes through a *eode con verting 1 
routine held somewhere in memory. 
While the normal alphanumeric codes 
closely follow the standard ASCII 
set, all the control codes, pre-defined 
graphics and Basic tokens must be 
intercepted, In the case of the tokens, 
these are converted back into strings 
of ASCII teners before being listed. 
Because many of the currently avail- 
able printers use sequences of control 
codes to change character fonts or to 
select graphics, provision must also 
be made to atlow these codes to be 
sent without being trapped- 

The lest equipment to which the 
various interfaces were connected 
comprised a Tandy CGP-115 four- 
pen plotter printer and an Epson FX- 
80 dot matrix printer Unfortunately, 
the Epson turned out to be 'Dead on 
Arrival" and the author's Apple Dot 
Matrix Printer was substituted As 
this printer is based on a TEC 
chassis, it proved impossible to check 
the graphics dump facilities on all but 
one of the interfaces. However, there 
js no evidence to suggest that the 
software provided wouldn't operate 
correctly with the appropriate 
hardware and indeed, the Kempstcm 
interface unit has been seen elsewhere 
to function perfectly with both the 
RX-80 and FX-SO printers. 

Kempston Centronics 
Interface 




Hardware: A very neat and 
specially designed casing houses the 
single printed circuit board. Featuring 
just two ICs (an 8255 and 4071) the 
unit is constructed from high quality 
components and mounts vertically 
behind the ZX Spectrum, contact 
being made through a gold-plated 
edge connector. No provision has 
been made for other units to cascade 
from the rear of the interface. The 
interface cable is detachable but not 
keyed at the interface end, it might 
therefore be possible to connect it 
upside down. 

Manual: The accompanying 
documentation consists of just four 
pages. A5 sized. All the necessary 
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information to attach and operate the 
unit is given although the quality of 
the photocopy is poor in places. 
Software: Four programs are pro 
vided on cassette to support the inter- 
face and ail reside in the printer buffer 
when loaded- The main program is a 
simple text-only driver which sup- 
ports LLIST, LPRINT, PRINT AT, 
TAB AND V- All the standard 
ASCII characters arc coped with and 
all keywords are de-tokenised; control 
codes can be sent by LPRJNTing the 
appropriate CHRS(x). In addition to 
these standard features the software 
supports a TEXT COPY, called by 
RANDOMIZE USR 23370, and 
allows the number of characters per 
line to be set. Also included, and very 
useful too, is the facility to enable or 
disable the Line Feed character after 
each Carriage Return, 

Kemps ton also provides, on ihe 
same tape, three high resolution copy 
programs. These effectively replace 
the text driver's TEXT COPY with a 
screen graphics copy, all other 
facilities remaining the same. The first 
program is for all the standard Epson 
printers, but programs for the 
Scikosha GP80 GPI0O and the 
Seikosha GP250X are also provided. 
Price: £45.00 all inclusive. 
Summary: An excellent product 
and one which, in a commercial 
software environment, has proved to 
be totally reliable The instructions 
are short and sweet, no problems 
would be encountered by even the 
newest of newcomers. 



luroelectronics ZX LPRINT 
Mklt 




Hardware i This unit was the only 
horizontally fitted interface of the 
range under review. A single PCB is 
sandwiched inside a small, standard 
plotting* box: the result is not | 
ticularly attractive. A detachable ril> 
bone able just over one metre in length, 
plugs on to the rear of the unit and 



although no key is provided at the unit 
end, it would be difficult to plug it in 
the wrong way around. On the review 
sample, the plastic frame of the PCB- 
mounted header had been cracked but 
no problems resulted, 

Interestingly, this interface does the 
COPY processing internally — a 
ROM contains suitable software for 
the printer chosen. Of the six remain- 
ing TCs, two had had their idents 
removed and as they all appear to be 
common devices, the reason may be 
that they are rejects — which could 
bode ill for long-term reliability. 
Manual: It seems almost churlish to 
call a single side of A 5 paper a 
manual! However, further information 
is provided * on-screen* once the 
software is loaded. Interestingly, there 
is no mention of LLIST anywhere, 
yet it works! 

Software: The driver consists of a 
short (109 byte) routine that forces 
itself to ihe top of memory and then 
resets RAMTOP, All tfw rest of the 
processing is carried out by the ROM 
in the interface. To prove that it really 
works, the tape includes a demo pic- 
ture to dump — one of those highly 
magnified views of a pimple! The 
COPY program supplied with the 
review sample was suitable for driving 
the Epson range as well as the Star 
DP5I0 and 515 printers and the 
Shinwa CPBQ. 

Alternative software is available for 
the Seikosha GP100 and GP250X 
printers, the Mtcroline series and the 
latest ulTering i% for the 1'mkh CGF 
115 and MCP40 printer plotters 
which can provide (very slowly) 
copies in four colours. A new version 
of the interface is due out shortly with 
a range of software built in as 
standard. 

Price: £34.50 plus £10.45 for the 
cable. 

Summary: Despite its rather 
shabby looks, the LPRINT worked 
well and the provision of software in 
ROM makes for faster operation. 
When your author passed comment 
on its appearance to a friend he 
replied that he expected interfaces to 
look like that! The price of the cable is 
very high and it might be worth 
making your own. But apart from that 
it offers good value for money. 

More* Peripherals 
Centronics/ft 52 32 interface 

H a rd w a re : The verttc all y mounted 
box is functional rather than attrac- 
tive, and the cut-out appears at first 
sight to have been made by a hungry 
rabbit! Even more important than 
mere aesthetic quality is the fact that 
the casing partially covers the power 
socket on the ZX Spectrum; also, the 
plug has to be forced in and is very 
prone to dropping out again, As far as 
design goes, this doesn't. However, 
the unit was also the only one in the 
survey to allow other units to be 
ittaoped in cascade — although the 
way in which the edge connector is 



soldered leaves a little to be desired, 

Inside, however, the circuitry con- 
sists of just four lCs t which is a very 
compact design considering the ircclu- 
si on of the serial interface. Both 
parallel and serial cables are detach- 
able; the parallel cable is keyed but 
because it's BBC Micro compatible it 
appears to go in the wrong way. The 
serial interface socket, a conventional 
DIN type, is not very firmly anchored 
to the PCB and heavy use could frac- 
ture tracks. 

The serial interface is not a full 
R S 2 3 2 implementation . a I though 
'handshaking 4 is provided. While it 
will suffice to handle printers or dis- 

Klay terminals, it's possible that proh^ 
am may occur with more 
sophisticated equipment such as mod- 
ems, The interlace performed perfec- 
jh with the CGP~ 1 1 5 in serial mode, 
Manual: No less than 15 A5 pages 
accompany this interface. Just about 
everything is provided: pin-outs of all 




the connectors, routine addresses 
within software and hints on getting 
problematical equipment moving. 
Also supplied are a couple of example 
screen prints and a copy of Tasword f 
probably the most popular ZX Spec- 
trum wordprocessing package 
Software; As provided, the driving 
software is configured to produce 
screen copies on the NEC range of 
printers; however, a simple POKE 
will set it up for the Epsons. The 
LLIST and LPRINT commands 
work with any of the common 
devices. Morex also provides the 
information on enabling Of disabling 
token printing and automatic Line 
Feeds. 

The serial interface can be con- 
figured in much the same way with a 
wide range of baud rates being catered 
for. Once the software has been adap- 
ted the altered program can be 
SAVEd as a permanent copy 

The screen copy software allows 
both 'single- size' and " double- si w* 
copies of the screen to be made; the 
latter are really very impressive, 
Price: £48.60 including one cable. 
£13.40 for second cable, £4,80 for 
alternative software- 
Summary: Despite its ragged 
appearance, the Morex unit offers the 



THE WORLD'S FINEST 
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user both serial and parallel interface is 
at a very attractive price. If s al&o the 
only unit to offer a really thorough 
manual and. gjven that you need both 
lypes of connection* this interface 
mt$ very highly indeed. 

ADS Centronics 
Interface 




Y.S. HARDWARE REVIEW 
PRINTER INTERFACE 
SUMMARY J 



Hardware: A slim, vertical mount- 
ing unit housed in a custom-made cas 
ing F Even neater to look at than the 
Kempston, the interface is excellently 
con st meted internally, The attention 
to detail is very high; the power sup- 
ply to each of the seven ICs is filtered 
by its own capacitor, but on the sum 
jle submitted some of the soldering 
ell a little to be desired. The interface 
cad is some 1.5 metres long and not 
detachable from the interface. Also, 
no provision has been made for other 
interfaces to cascade from the rear of 
the unit, 

Man up): Four A4 pages of matrix 
quality printout provide a substantial 
amount of detail, although some of it 
needs reading two or three times. It 
gives a full explanation of where the 
software is located and hints are pro 
vided on how to alter the COPY 
routine to suit printers other than 
Seikoshas. 

Software: Two routines are pro- 
vided on tape: one to do simple text 
listings and the other to give high 
resolution screen dumps on to a 
Seikosha GP250X printer. The text 
printing routine allows the token 
expansion to be suppressed in order bo 
send coofrol codes. As the software is 
fully relocatable, it's possible to fit it 
anywhere, though normally it loads 
into memory ana then relocates to the 
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Seikosha 6P700A 




MJMUILE 

!0W 


NEC 






Tandy CGP115/MCP40 






Juki daisywheel 






Microline 80 
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top before setting RAMTOP to pro- 
tect itself. ADS is currently working 
on an upgraded version of the high 
resolution dump software to give full 
colour screen images through the 
Seikosha GP70OA printer. 
Price : £34.50. all inclusive. 
Summary: A superb unit, equal in 
many ways to the Kemps ton. but 
slightly let down by the provision of 
supporting high resolution dump 
software for only one range of 
printers. 



Hilderbay Prof 
Printer Interface 



ional 




Hardware: Housed in ihe same 
kind of box as the Mo rex interface, 
this vertically mounted unit also suf- 
fers from the aesthetic poini of view 
However, it more than makes up for 
that by the features it includes. 
Equipped with two Centronics leads, 
one short and the other a generous 1 .5 
metres, u also acts as a printer 
spooler. 

The internal design is messy and 
the attention to detail during construc- 
tion looks poor, at least two of the 
internal straps were in danger of 
shorting out to IC legs. The chip 
count is small; an 8255, a 4071 and 
an unidentified device are all that 
reside on (he PCB. A 3.5 nun socket ts 
also provided on the unit; this inter 
cepis the EAR lead to the ZX Spec- 
trum and does away with the hanieol 
having to remember to unplug it each 
time you do a SAVE. 
Manual: Seven A 4 pages cover 
everything about the interface, includ- 
ing the various graphics dump 
routines (although quite who would 
have the patience to wait while a Juki 
daisywheel printer does a screen 
dump is beyond me!). 
Software: The review sample 
came with a full driver which resides 
in normal memory and a smaller mini 
driver which lives in the printer buffer. 
The penalty paid for using the smaller 
venon i*. that all the control codes are 
trapped, so specific POKEs must be 
issued t;j get the printer to operate in 
other fonts or modes, 

A second tape, together with two 
sheets of documental ion, covered the 
use of the interface H a spooler Here 
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WANTED! PROGRAMMERS WITH IDEAS! 



Artie Computing the makers 
of Gobbleman Galaxians 

Ship of Doom, Combat Zone. 
Voice Chess and many other 
bestselling home computer 
games ore looking for 
programmers with bright 
ideas ! 

Hove you got the game of 
the decade locked away 
inifde your head? 
Could you invent another 
PacMan? Or the 1980'* 
answer to Space Invaders? 

If you can devise new games 
and write them into workable 



programs for o wide range of 
home computers then you 
could be the person we're 
looking for 

££££££• for Program*! 

Artie will purchase your new 
programs as well os 
guarantee high royalties on 
all subsequent soles If the 
game you devise is even 
moderately successful this 
could mean considerable 
earnings for you, 

Unlimited technical support! 
If we think your ideas have 



potential we will provide you 
with full technical support — 
all the hardware you need, 
assistance with program 
development and advice on 
how to create even more 
popular programmes. 

All negotiations in strictest 
confidence. Please write to 
Managing Director, 

Artie Computing Limited 
396 James Recktft Avenue 
Hull, North Humberside, 
HU8 0JA 
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die ZX Spectrum is used as a printer 
buffer for a larger computer. When 
conventional microcomputers arc 
dumping itxi Tiles on to a printer, the 
machine cannot do anything else; in 
fact, while this review is being printed 
out by my Apple lie, there really is 
time to make a cup of coffee. What's 
needed is a large memory store into 
which the entire contents of the text 
file can be loaded. Control of the 
computer is then restored to the user 
while the text is being fed to the prin- 
ter from this buffer. The ZX Spec- 
trum offers a fairly low cost 
alternative, by using it in conjunction 
with the Hilderbay interface. 

The printer spooler idea can be 
taken even further by allowing the ZX 
Spectrum to perform some post pro- 
cessing on the text that it's storing 
One such program is being developed 
to allow true justification with propor- 
tionally spaced text. Developed for 
Diablo-type daisywheel printers, it 
unfortunately doesn't allow buffering 
at the same time , . still, you can't 
have everything. 

PHcmi£99m all inclusive, 
Summary: for reasons known 
entirely to itself, the Hilderbay unit 



declined to operate as a spooler with 
an Apple DM P. although its perfor- 
mance as a standard interface was 
flawless. As the great strength of the 
professional unit is that it can operate 
as a spooler, this was a little 
disappointing, 

While the interface as it stands is as 
good as any of the others, it's the 
possibility of using it as a buffer thai 
makes it stand out from the crowd. If 
you already own a bigger computer 
and just use the ZX Spectrum for 
games or for children to learn on, then 
this interface offers both real printing 
on the ZX Spectrum and time saving 
for your bigger machine. 



Overall Summary 

Of the three standard units — 
Kempston, ADS and LPRINT Mk II 

— the latter inherently has the advan- 
tage of on- board software, giving it 
greater speed and more flexibility. 
Between the other two the ADS is 
slightly the neater but the Kempsion 
is supplied with a belter range of 
driver software and virtually e very- 
thing works with it directly, 

The two * up- market 1 units both 
have advantages in their own ways. 
For serial printers there is no option 
but to choose the Morex unit. It offers 
parallel as welt and comes complete 
with an excellent manual; if pushed. n 
probably represents the *Besi Buy*. 



It's a shame about the packaging - fit 
a nice box around it and you'd have a 
real winner 

The Hilderbay unit stands or falls 
on its usage. If there is a need in your 
life for a printer buffer — and you 
already have a ZX Sped rum — then 
this interface will satisfy both require- 
ments. It's also rather cheaper than 
having to fork out £230 for a 64K 
printer buffer! As a standard interface 
it offers nothing special, apart from 
direct compatibility with all of Hilder- 
bay' s software. 

There are other printer interfaces 
around — for instance, Softest offer 
one especially for the Tandy CGP- 
IIS. However, as ifs a serial -only 
interface and all the others seem to 
drive the device quite well. I'm not 
sure about its value. Unfortunately, 
the promised review unit failed to 
appear by the deadline for this survey 
so no further comment is possible. 

The interface you choose should 
really reflect the uses to which it is 
going to be put. If ail you want is a 
simple-louse means of getting a 
proper printout then the ADS P 
LPRINT Mk II and Kempston mill 
offer just what you are looking for, 
provided that the driving software b 
available. More sophisticated users 
wilt find the Morex unit wet J worth 3 
look and those with other computers 
10 support will find the Hilderbay device 
attractive from the printer spooler view- 
point. □ 



HISOPT PASCAL 
aiVPAC 

Quality ZX SPECTRUM* Software 





HISOFT PASCAL 4T 



U»0fri Pm*£*r 



. . I hirtflt tawi any ttfhaf comp-*#* t™ touU m*< 

prgflrimmf 1 BSB Soton ZX COMPU T I NO AuflJ S«pl 1 063 

Ju*t two Gtirtiim*nl« fiam full ttngin mital 0* Our pottvrfhif and *irtuan T hlH 
rniptamafitalion of Standard Put*] The advantages al ummQ Paital air 
tartOwfi - Fast* ■a#-dOCurnamt>rig 1 and Abort AH itmctu' e4 a/ OO/ama and now, 
Hiaon Pascal you can rmma afi lha*aj twnafit* en a wtta rang* of noma 
e-dnpum mcludrng in* ASK Sinclair Spaclrumi Mho's Pascal produces pro- 
grams iftl! ryn typically *0 limm f«i*nnin *qunml*nf 7 X BASIC program 
and wmelimei up to 1 0O0 hm*s laatar 1 

HiaofE Pascal luppo'lft FOR DO. WHILE JK> REPEAT. UNTIL 
CASE OF. PhfEGEfis flE^i, CHAflacIa**. fif COW* POINtERs. SET*. 
ARRAY i etc, #fc, -i if net a Tmy PatcH but a wrluallv 'yll imptanwi1*t«.n o* 
ma laAguaga atiowtng thm ui«t to d*v*iop r »u* iMgn -*•¥** Mtnguag> skill* whip* 
*r? a .ni rig anaeution ipaad c iq** io mat of mactMw coda Compiat* with m rr> 
pao« manual 



HISOFT DEVPAC 3 

PL VPAC ii moat naahty fftcomirwrkdfwl Tf» 4acufn*ma,lM*n ■■ frfsl tiamv " 
Your C&mputat M*)t 1963 

il yQM wnta programs in mac run* cod*, buy D£VPA£ - if. i*1h* be-al Cuf r*n 
dy on ihc inarlwl Adam fanning. /* SOFT in MMrJcn Mtem Sfo^bv I Ml 

two GOffim*riI* Prorti rnvlewi Ol aarfeOf vff|iq*H of DEVPAC - •#■ w* nai* 
DCVPAC 3 a*aiia&i* a powerful ZflO a*i*mOi*« win condrtonai aHatmofy. 
aiwmbiyliom rapoi:o^riaW<iMn«aliOi*^ii«ylaigecoiJwt.Mfii OHG EOU 
OF FR OEF$ ni rw DEFM, labataoi any l«ng|1i - m fad all you n**a to# fail 
J 3.000 Urm* Ofli nvnul*} and powerful ancmbiy tWOy amff Wft ft Btrf M OOMnl 
moo itwra DfVf^AC 3 alio mduoaa *ft mcimmbim owug 
giv mg you a f » oni pana!' display of 1 r»e 2B0 *tfl*n and 4 
«h«ifiaol jfOuc rnach.na-coije proflnm, mlcuowo sinfl^atBiipfftg pffr 
grama VVlH IH ftOMIt Op#r| yp th« ta^CfVll of *OW \wv+\ pfogfammirnj Mnlih 

Bevipacj 



Hia«n DEVPAC III SPCGTHUiM C14 irtcl u ^ v « 
ffta-wBrah 



i ml C35 inclualw 



l*f.*#: 
HiaapftPaada 

Haw«ra4n, SHA*I> all TOO «lc|C3S ply a VAT 

wnofj Paicjp anfl &EYPAC mm ar*o avarraOM .n j nude fang* cr dr»* fofffif l 1 ! Pfr i p tf*f art* 

#w #STDP PHFSS* * * Hrtotl PMICmt 1» thm SPECTRUM Ntiw com«a wirft a /imp* Orapn>ci f*c*mqb Aitam'ny fjip ar*d na*r protfucHOft ul compaji 
O/altfpPC OVapatya Wnofl P*sc jr a nd D€*PA C a/» now a wrafife- rof rn# Smc/mr IX literpttrm ^«h wrta lor derail 



Qat 4T1ZX aPECTHUHl C3S incluaiv* 




^ and others 




HISOFT 



13 Gooseacre, Cheddington 

L«igKlon Buixard, B*d«. LU7 OSR 

Tel: {0296) 608005 




J3g 



69 



'itfteof 



"V 



**bftf* 



/ 



^ 

**£% 

/**$&*'£'**& 
*£%&%? 

^S^ 






§& 



•*c/, 



s£s&> 



r c*/ 



'"Wl 



f *6 






*<*« 



n 



* 



*<*» 



«)* 



•1 



'as 



'* 







Smooth Arcade quality throughout 

using full colour sprites • Design 

your own tufty animated Aliens, Ships, 

Missiles, Explosions • Full attack 

wave design (8 waves per game) 

• Moving background option • Fult 

sound generation # Full movement 

control and scoring • Save and load 

YOUR OWN games to and from tape! 

£1495 

SPECTRUM 48 K 

Dealer enquiries welcome. 
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AGFPKOGXAMMABU INTERFACE 

K charmed at I he out] I rue liar J wire 
Prnjfrdnimed \ inlerfice rhi% product 

oflcn all the feature* aiiodated with lucll ■ 
deaign, 

You c in uk any Alari-compalthle joystick 
roller wi ih 4»y loftwata f*«r yam Sine* 
Ltu Spectrum or ZXUl. not juii iNom with a 
jBffStefe option, 
Move mem of i he jofitkfc i* recogfitted toy 

the tompuler fX4fA> I he inxtte a* pressing 
[he ippraprtarte iontml key*, .in J tan I he re- 
fore |£ive i he moit immediate raaptiftafl 10 
thai movement. The hardware programmed 
deiign woffcl with mW possible key-reading 
met nodi, bolh BASIC and Machine Code, 
right ..Street i unal movement, with at with* 
oul the fife button being pfrneJ. can he 
achieved hy only programming the left, 
nfeht, up. down and fir* key* required by 
the fame. 

PT'^rjmmins K achieve J by a two-digit code, 
looked up M the I'r i *# r a in nu n $ 
iTiarf supplied, for rich directum and firing 
buff OIL fhe*e 1*a numberi are |hcn Nei- 
ected on a pair of lead* which uc clipped 
onco appropriately numbered ttrip* on the 
interface. 

Once configured thii can he marked onto a 
Quick Reference Program mi nif £>id for 
Holing witti ihe game, to (he prufiramFninj 
u rtof power dependent the interface c»n be 
imrnrd lately u*ed when neitt fwitched on. 
The keyboard ftnuim 1uU% functional and 
nan be use J simulianeouily with the Joy- 
Mick, 

An integral fear empanaion connector mean* 
there u. no nee J to remove the interface lo 
connect other peripheral*. 

S^B. A recent deiuzn improvement 
mean* that the AGK Programmable Interface 
work* with the new Qtikfcahol Tl rapid 
"Auto I ire" feature. 
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1 2 month* guarantee and full wnitVH 
m*iruclionJU 



KEY FEATURES 

• Pro u r a m n i ■ in gi vfi TOT A L in ft* 
ware tupport. 

• Accept'' tAtftj i 'ompefitinn Pro. Wko, 
Stafflghtet „ Quick Shot, Le Stick etc, 

• Kear cxleniiou connector for all other 
add-oiu» 

• i rta demo program and itatt ruction*. 
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Quickshot II Joystick 

NEW IMPROVED GRrP : BUILT IN STABILIZING SUCTION CUPS 

TRIGGER FIRE BUTTON : RAPID AUTO FIRE SWITCH : TOP FIRE BUTTON 
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ZX SPECTRUM 

CONTROLLER 
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Machine code is often the stumbling block that stands in the way of those looking to take a 
more serious approach to Spectrum programming. Books there are a 4 plenty ; but as ever it's 
horses for courses- Gary Marshall looks at the form. 




CRACKING 




It's an indisputable fact that the Spec- 
trum can be made to do just about 
everything that's possible by program- 
ming it in machine code. A claim like 
that is much harder to make for other 
programming languages, for instance 
Basic, because although any com- 
putation*] task can be described, it 
may not always be performed fast 
enough, 

A program written in any other 
language than machine code must first 
be translated into code by the com- 
puter before it can be executed — a 
task which inevitably takes some 
time. And speed of execution can be 
reduced further still in circumstances 
where the computer's translated code 
has failed to achieve the standards set 
by an expert human machine code 
programmer. Consequently, when it 
comes to speeding things up a bit, 
machine code is still the best answer 
There's also the added advantage that 
machine code programs are a good 
deal harder to copy, 

Input machine code programs to 
your Spectrum and you areoresenting 
instructions direct to the Zilog Z-80 
microprocessor in the language it 
understands. The number of instruc- 
tions in this language is fairly limited 
and corresponds to the number of 
operations the microprocessor can 
perform. But the point is that the pro- 
grammer deals directly with the elec- 
tronic hardware, without any recourse 
to the Basic interpreter. That alone is 
a very good reason why Spectrum 
owners should get their hands dirty 
and find out esactly what's going on 
in that nifty little box of tricks. 



But if all this sounds a bit com- 
plicated, not to worry because con- 
siderable benefits can be acquired 
without necessarily going the whole 
hog. Mo$t Basic programs contain 
sections which take up a high propor- 
tion of the processor's time — ele- 
ments known as 'critical segments' in 
the jargon. Programs can be speeded 
up considerably just by writing these 
critical segments in machine code. 

Finally, before examining the out- 
pourings of various writers on team- 
ing the art of machine code 
programming, it may be worth 
speculating on whether we ought to be 
using machine code at all! 

In the non- microcomputer world of 
mainframes and the like, the trend is 
away from the use of machine code 
and more towards the structured high 
level languages. There could be a 
lesson to be learnt from this, 
especially with the launch of the 
Micro Prolog package — a version of 
the fifth generation language, Prolog 
(see FwntHmtM this issue). Overall, 
however, its fair to say the facilities 
offered at present by the fifth genera- 



tion languages are not entirely suit- 
able for the Spectrum user — so there 
are still one or two good reasons for 
learning how to program in machine 
code. 

IAKING THE 
INTRODUCTIONS 

There are already a large number of 
books available to help enthusiasts 
program the Z-80 processor, mostly 
written by electronics engineers and 
hobbyists. A starter book for Spec- 
trum owners should be as good as 
these, while at the same time staying 
relevant to the Spectrum and showing 
readers how to manipulate the 
hardware, 

And, as always, the newcomer also 
needs a finely structured and carefully 
paced presentation of reliable infor- 
mation. Of course, encouragement to 
actually set the fingers tapping is 
another basic necessity — the best 
way to learn program writing is not by 
sitting down and reading about it. 
Motivation i& another problem area 
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MOREX PERIPHERALS LTD 1 



CENTRONICS/US 232 INTERFACE 

OffTEBF ACE JtlfT PAMLUL OB SERIAL 
PRINTER TO YOUR 1FBCTRUM 



COMPLETE WORD PROCESSING 
WORK STATIONS: SAVE EECtl 



Compatibility wilh SINCLAIR'S lnfc»riejc» t rod Micro 
drives f 

# The MOREX Interface has b««n welcomed by amateurs 
and proleii lonal • alii a b*caui« il enhance • the SPECT- 
RUM' i potential by incorpotatiiig TWO Interfaces (CEN- 
TRONICS and BI DIRECTIONAL RS 232} in the same 
box It com«i hilly anembled and letled with driver 
software on cassette The lohwaie otter ■; 
Variable line and page length 
Programmable printer control code*. 
U*ei defined codec lor International Choi, 
■eti. 

Split speed operation for RS 232 interface. 
Compatibility with Interlace 1. 
Menu drvien option* 

High resolution screen copy in single or dou- 
ble iii4 br a large number d printers 
CompanbiHty with TA5WORD TWO. 

FULLY INCLUSIVE PRICE (I/F + cable + dm«) 

. . , . . £48.60 

The above package including TASWORD TWO 



WP1 



WP2 



WP3 



WW 



WPS 



MOREX ]/F, Parallel cable. Dnrer, Taiword 
% 5HJNW A CP 80 printer £290 fed 

Aiobovebul«nthlh*aniaiUig]8cpi, 120-180 
cpl Dawy Wheel printer DAISY STEP 200 

£362 mcl 

At per WPl but with the 100 cpi. 1 32 column. 
STAR DPS 15 printer {2.3K buffer etc) 

£306 md 

Ai per WPl hut with the MANNES MANN 
TALLY MT80 



graphici) 



p tinier 



(tm-CnW tractor 
£360 mcl 



Aj per WPl bul with the eophiahcaied 20cp« r 
220 Chari/hne Daisy -Wheel JUKI 6100 

an led 

WP6 At pet WPl bul with the excellent BROTHER 

HR 1 5 r Daisy Wheel printer £550 mcl 

WP7 Ae per WPl but with the well known, high 

quality EPSON RX80 graphic ipi cuter 

PGQtacL 

A vast range of printers it also available at unbeatable 
price* 



the first moil CJiMcrrr, user friendly floppy 

DISK SYSTEM rOB THE fKCTHUM! 

MOREX PERIPHERALS LTD are pleased to announce then lone awaited PRO 
FESSIONAL Floppj Disk System for the SPECTRUM computer atienng Double Den 
■iiy storage of 200 K to 3200 K and a sophisticated, SINCLAIR BASIC compatible, 
self loading Disk Operating System Reading and Writing at 250 Kbit* /see and, il 
maintains a proper and very informative Directory, Loada/Sarei/Merges/Emses/ 
Auto -runs sic WITHOUT Messy USR colls and bandies ALL lope related keyword* 
and data lormatl 

WATCH THIS SPACE! SEND SAE for mot. mionnation 



ofd*r to: 



PERIPHERALS LTD 

D*pt. TS3 

172B KING'S ROAD 



o 
o 



3 

p 

r 

Phone: (0734) 584238 • 
T*l**: 049911 
MOREX G 



ROl 4EJ 



ZEAL 



SOUND BOOSTER 
FOR SPECTRUM 




• PLUG Of AND USE-NO INTERNAL CONNECTIONS 

• NO BATTERIES NEEDED 
S G OOD, C LEAR SOUND 

e OUTPUT CONTROL 

• LOAD/SAVE FACILITY BUILT Of 
O FULLY GUARANTEED 



a ioDMSioorru# cn.oo 

COLOUB MOMTTOMI tlFrCTTOM COMFITOU) * 
□ HAMPACK1 FOl ZI11 • CI 7-80 
UOVI PHICEI [MCLI7DB VAT/P*P/CJLU1A«E 



I 



ABD1ES I . 



I ENCLOSE CHEQUEfP.0 FOM £ 



LOOTED 

V AJlOOJLfcC TftJLDDtG I«TAT1. ITOINBTB LAMB. 
S40 2TX. TEL. 0246-200593 



Jth 



BRING THE SOUNDS OF 
TOUR GAMES TO EXCITING 
LIFE FOR JUST 

£14.99 

(DICL. VAT 4 F4P) 

1 BE BAMPACK FOR ZX81 
£17.50 fntcL vat %rtn 



/NEWSFLASH J 

14 "MICRO VITEC 

> COLOUR MONITOR 

SPECTRUM COMPATIBLE 



£285 



IHCLO. *« * "»■"*} 
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AAPEROfiA 



— learning about machine code pro- 
jamming is no bed of roses and even 
the most manic ally keen can become 
discouraged, 

in (reducing Machine Code by Ian 
Sinclair provides a gently paced 
introduction that takes Basic pro 
cramming as its starting point. Then, 
by showing how Basic programs are 
stored and nin, it carries on to cover 
the same areas for machine code. The 
book introduces a wide range of 
instructions which are illustrated by 
way of programming examples 
Unfortunately, these example pro- 
grams rarely turn the spotlight on 
aspects specific to the Spectrum; in 
fact, many seem downright incestuous 
as they are used to examine Basic 
programs. 

The Ultraviolet assembler from 
ACS Software gets a mention and 
although its use is quite well demon- 
strated, a more detailed treatment of 
hand assembly methods would have 
been better still. Nevertheless, this 
book would certainly take the reader 
from zero knowledge to the point 
where the more advanced machine 
code texts could take over. 

Another introductory tome comes 
from James Walsh in the shape of 
Spectrum Machine Code Made Easy. 
I olume Qne~ He includes a number 
of potentially useful machine code 
programs for activities specific to the 
Spectrum — such as scrolling the 
screen and manipulating colours. He's 
also not afraid to make good use of 
some intelligent machine code tricks. 

However, despite the quality pro- 
gramming, it would have been better if 
the author had taken the reader 
further into the subject. The coverage 
is not very well structured and the 
pacing leans towards the erratic; for 
example, after being lulled into the 
false sense of security that machine 
code is realty easy* after 30 pages the 
unprepared reader is abruptly 
launched towards the fairly weighty 
concepts of Carry, Borrow, Minuend. 
Subtrahend and two's complement 
notation! 

Most of the programs use instruc- 
tions before they've been properly 
introduced and some are not covered 
at all For this reason. Volume One 
on iis own is rather limited. Volume 
Two (surprise, surprise) is the second 
and more advanced tutor in the series, 
which provides much of the necessary 
reference material you need to fully 
understand Volume One. 

In fact there's something of a sink 
ing contrast between Volume One and 
Two in the Spectrum Machine Code 
Made Easy series. Whereas Volume 
One strolls at a leisurely pace, and is 
very chatty and highly inventive in its 
risque chapter and section headings, 
Paul Holmes p Volume Two proves 
altogether more brisk and 
workmanlike. It comes packed with 



machine code routines, and that alone 
makes it a valuable source of infor- 
mation. The only worrying aspect is 
whether Volume One is fully able to 
prepare new riders of the machine 
code plains for the coming demands 
of Volume Two. 

But for the complete novice, there's 
Spectrum Machine Language For 
the Absolute Beginner and although 
little of it is in fact specific to the 
Spectrum, the book's treatment of 
Z-80 code is entirely adequate and 
there's some useful reference material 
thrown in for good measure. The text 
is well sprinkled with examples of 
machine code used well* and also 
includes a sizeable games program, 
along with valuable notes on its 
development. Your author, however, 
will decline entering it without an 
assembler! 

Toni Baker's Mastering Machine 
Code On Your Spectrum proclaims 
itself as championing those who, 
although familiar with Basic, have no 
knowledge at all of machine code But 
the text fairly rattles along, covering 
acres of material in a relatively brief 
time. While there's absolutely nothing 
wrong with this kind of approach, the 
feeling is that, rather than a beginner's 
book, this is for people who know 
rather more than they're letting on, 

Toni conjours up some good pro 
grams with interesting applications, 
including one that produces music 
from the Spectrum's own speaker. 
Incredible! 

Before moving on to the more 
advanced titles, there is one last text 
that you may like to consider should 
you be starting your machine code 
career, Tony Woods* Learn And Use 
Assembly Language On The ZX 
Spectrum provides a complete course 
in Z-SO assembly language, complete 
with many illustrative program 
examples. 



MOVE ON UP 



The programmer who has paid his or 
her base level machine code dues may 
well like the idea of a book that 
includes ideas for further programs 
and new techniques, as well as pro- 
viding a good source of reference. If 
you manage to find it. let us know! 
The trouble is that budding beginner's 
book start to branch out and a great 
degree of specialisation occurs, 

Ian Logan and Frank O'Hara 
explain exactly what's inside every 
Spectrum ROM in their book The 
Complete Spectrum ROM Dis- 
assembly* It's all there, from how the 
screen is handled to the way Basic 
actually works. The book shows the 
location of all the routines in the 
ROM, so that programmers are able 
to call them into their own programs. 
And because the programs are all lis- 
ted, the book is also a storehouse of 
programs and techniques. 

Another publication that strikes the 
same vein is The Spectrum Machine 
Code Reference Guide. Although it 





didn't arrive in time for review here, 
the won] is it contains a full dis- 
assembly listing of the 16K Spectrum 
ROM as well as a machine code pro- 
grammer's guide to the Microdrives 
and Interface 1 unit; it sounds as if it 
could be worth a look. 

Much of the material in tan Logan 
and Frank O'Hva's ROM dis- 
assembly book appears again in Dr 
Logan's Understanding Your Spec- 
trum , However, there s aJso useful 
stuff on how to use subroutines in the 
ROM. and by far the best reference 
section on the Z-SO instruction set 
your author has seen. The text also 
provides valuable data on the avail 
able assembler and disassembler 
packages, 

Last of all in our round-up. there's 
Super Charge Your Spectrum by 
David Webb. This is essentially a lib- 
rary of machine code programs, on 
hand for liberal sprinkling into Basic 
programs as and when required. 
Included amongst this amazing collec- 
tion is a routine for developing Basic 
programs, and a number of useful 
utilities, for instance, a renumbered 



CONCLUSIONS 



Your author has to admit a slight dis- 
appointment with the beginners" 
books. None seemed as good as the 
professional" Z 80 texts available, 
although in fairness this is compen- 
sated by the fact that they are 
specifically designed to be used with 
the Spectrum. 

The more advanced books, 
however, have no apologies to make. 
They show exactly what the Spectrum 
can do, and how it can be made to do 
it, and all are intimately linked to the 
Spectrum. If ever you feel in need of 
encouragement as you stumble slowly 
through the early steps, check out the 
more advanced titles and see what 
you 1 re missing. Inspiration and 
motivation should soon follow. □ 
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introducing Spectrum M&chin* Codr by Kan 

Sinclair, Granada. ISBN 246 I JOSt f p 

£7 95 

Spectrum Machine Ct*d* Mad* • -mt 

One by lime* Walak Interface PublKJUriOi, 

ISBN 907343 43 0.1 

Spectrum Machine Code Made f . m* 

Tm by Pawl Hutmct, Imcrf *.c PuM*-atmni. 

ISBN & 907563 44 9,%5M 

Spectrum Machine Language F&r The 

Absolute Brginnrrhv William Tang. 



.ISE 



MtfeoufMHouw. ISH a not, 

15.93 

Mattering Machine Code On You* Spectrum 

ST«u Baker Interface PubHeatfOI 
BNOWISrY -95 

LmmAnd c -'« Am-mMv Langwagt On The 
Specimm by Tony Wood*. McGra* If ill 
ISBN 07 0*4705 3, £«JJ 
ThrCnmpUu- X/wOvm ROM Ihuiw 

a Ian Logan and Frank O'Hara, Melbourne 
xik. ISBN G06 iai 116(1.1 
The Spectrum Machine Cade Refereme 
Gutde by Richard Rou-Lanajcv; Iftirrfacr 
Public altfwi, ISBN 907563 5 M . £4 95 
iMdentandtng Yuur Spe%'trwm h> Ian l^ian, 
Melbi^ftirHo^jSBttGBcUai U I X* 

Super t hargt Your Spectrum by David 
Webb. Melbourne Horn. 
ISBN 46 141 1 12115 93 



COMING SOON 

MULTI TASKING FORTH 
FOR THE SPECTRUM. 



FOLLOWING OUR SUCCESSFUL ZX81 FORTH 
ROM WE ARE COMPLETING DEVELOPMENT 
OF THE SPECTRUM VERSION. IF YOU ARE 
INTERESTED IN RECEIVING DETAILS THEN 
PLEASE SEND IN YOUR NAME AND ADDDRESS 
ON THE COPON BELOW. WHEN DEVELOP- 
MENT IS COMPLETE YOU WILL BE SEND 
SPECIFICATION DETAILS AND CAN THEN 
PLACE ORDERS FROM OUR FIRST PRODUC- 
TION BATCH. 



PLEASE WRITE TO: 

DAVID HUSBAND 
SKYWAVE SOFTWARE 
73, CURZON ROAD 
BOSCOMBE 
BOURNEMOUTH BH1 4PW 



I AM INTEREST IN RECEIVING DETAILS ON SPECTRUM 
FORTH. 

NAME 

ADDRESS 

i # ft « * # « * 1 » ■ ■ ■ t » **i** + 9ruu*w**-***nw*w* + *wn + wu + w-i * * * ft ft ft * 

SEND NO MONEY NOW. DEPT YS. 







THE BEST BUSINESS SOFTWARE 
ON ANY HOME MICRO 

"O/i a large computer system a file of this 
nature would cost between £150-£700. " 

P.C.S. Distribution 

Sales Ledger Up to 1200 entries per month 
Purchase Ledger " 

Stock Ledger " 

Stock Control Unlimited entries 

Only £14.95 each (48K Spectrum only) 

Available at Selfridges and at all good computer 
shops. 

Nationwide wholesale distribution by Microdealer 
U.K. and P.C.S. Distribution. 

Kemp Limited, 43 Muswell Hill, London N10 3PN. 

Hotline 01-444 5499 
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The system variables are bytes in the 
Spectrum ROM which allow the corn- 
to know all the things it should do 
to operate in the wav you've come to 
expect. The information, such as how 
the Spectrum's memory is laid out. is 
held in the system variables in these 
addresses so that the computer cart get 
bold of it and update it S3 and when re- 
quired. 

We can make use of the information 
stored in these m emory loc . u n . o u r 

rams, either by reading infor- 
mation already there or changing it hi 
make the computer do something it 
might not otherwise do, or sometimes 
do it more easily 

Not all of them arc that much use to 
\nd certainly not all of them ought 
to be changed. Some wjl I cause the com- 
puter to crath. or the computer may 
dimply ignore you. Some can be happily 
changed under certain circumstances 
only, and most within strict limitations. 
J hope to give you some guidelines as to 
what can and can i be done, but hope- 
fully vou will learn vour own tittle 
PE EKs and POKHs in time as well. 



23552 to 23559 KSTATE 
reading the keyboard 

When the processor is interrupted (50 
times every second in the U K normal K ) 
one of the things done is to read the 
keyboard ami store the results here. The 
bytes hive different uses. Not all can be 

? radically used by the programmer, 
ou can use Lhis program to examine 
what's going on in the eight bytes of 
KSTATE, Run it and press various 
keys to sec what effect individual keys 
have, such as the Shift keys, and what 
elTect going from one key to another 
has, 

10 FOB *— 23552 TO Z35S9 

20 POKE 23692 REM KEEP SCROLLING 

3D LET B=PEEK A 

40PRINTA. TAB ID 8. TAB2D CHRSBAND 

0>31 
50MECTA 
60 GO TO 10 

The first four byte* of KSTATE deal 
with something called "two key ml lo\ er 
which allows you 10 presi nd key 

before you actually let go of the first 
The descriptions gisen to the main tour 
bytes, 23556 to 2 .1559. will appl> to the 
firs it bur also as long as you bear in mind 
that these only come into operation for 
two key rollover. PICK 23556 can 
return t he code of the uppercase version 
of the key pressed, so if you pressed 
Symbol Shift A you would get the code 
■ X , not the code of V nor the code 
of "STOP'. 

This may be useful where it is essen 
rial that upper CtM be entered, etc The 
effect of pressing a key is temporary and 
lasts only as long as the kc> Is being 
d„ The value in 23556 would be 
255 if no key was being pressed at the 
lime the interrupt had occurred. For the 
I titet key. a value of I 3 is returned. For 
the Space key, a \ aluc of 32 is returned, 



VARIABLES 

ON A THEME 

System variables are bytes in memory which help the 
Spectrum remember certain things it needs to know about 
itself — if you like, the housekeeping routines. Delve deeper 
into the Spectrum ROM with Diiwyn Jones in this, the first of 
two articles which investigate the complete available set of 
system variables, giving comprehensive guidelines as to 
what you can and can*tdowith them. 

■1 




PART ONE 



Pressing both Shift keys simultaneously 
produces 1 4. This program will demon- 
strate this 

10 L£T A=PEEKZ35&fi 

20 POKE 23692. 

30 PRINT A CHRS A AND A>3I 

10 GO TO 10 

23557 is used for timing to prevent 
intermittent key contact, etc. causing 
problems known as keyboard de- 
bouncing. 

23558 is the auto repeat timer which 
times the pause before the keys start 
repeating, then the pause between 
repeats once the key has actually star- 
ted repeating. The delays used are those 
En die system variables that hold these 
delays (2356 1/2). 

23559 contains the code of the last 
character pressed on the keyboard. 
This depends on whether the Shift keys 
were pressed or not. The numbers pro- 
duced are those that would be relumed 
by PR1N1 tool INKLYS cxcepl 
that these are the last key pressed and 
nut necessarily the key currently being 
pressed. Try this program to display 
what can happen - RUN it and try 
pressing various keys making use of the 
Shift keys, 

ID LET A— PEEK 23558 
20 POKE 23692. 
30 PRINT A. CHRS A AMD A>3I 
40 GD TO 10 

See also under 236 1 1 FLAGS. 

23560 LASTK Newly pressed 
key 

Every time the keyboard is scanned, a 
key is found to have been pressed | 
proved \;ilid, the \alue of this system 
variable is updated. Its content is the 
code of the last key pressed. 
This system variable does not really 



do muc h you cou Id not do w i th I N K E YS, 
L 3 \cept that it could be used to type 
ahead one character. If you try this pro 
gram, you will find that if you press a key 
when invited to do so. the ke> is indicated 
on the screen in a short wink even 
though the program may not have got as 
far as line 50 when you pressed a key. 
The code of the last key pressed is 
stored here and stays here until another 
key is preyed It is possible to let! for a 
newly pressed key by examining bit 5 of 
lire system variable FLAGS 23611 
This would be I 1 for a key just pressed. 

1 PRINT 'frmikiy in" 

2D FOR A=l Tfl BOD 

30 NEXT A 

40GLS 

50 IET A=PE1K 23SH0 

60 PHf NT k: IF *>31 THEN PRINT CHRS A 

This could be used for testing for a y/n 
i \ es or no | type situation if you mem 
one was coming 00, you could indicate 
your response before the program got 
there and the program would respond 
when it got round toil. Also, if two keys 
were pressed simultaneously, the pro- 
gram would respond if one were released 
« it hour having to wail for the keyboard 
to be released completely. 

Control characters can be generated 
using Caps Shi.it m conjunction with the 
number keys. Einter returns 13. Prat 
sing both Shift keys together returns 1 4. 
To see this, try this program; 

10 LET A— PEEK 23560 

ZQ PRINT A CMHS A AND *>31 

3D 60 TO 10 



23561 REPDEL Repeat detay 

This system variable contains the length 
of time that a key must be held down 
before it starts to auto- re peat The time 
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RICHARD SHEPHERD SOFTWARE 






A HOME BUDGETING & BANKING SYSTEM 
THAT REALLY MAKES YOUR 
48K SPECTRUM WORK! 



I 



p- 



■=k 



MICRODRIVE 
COMPATIBLE 



V 



J^^-J 



A professional style mufti function 
Cash Controller program that can 
load and make an entry in just 90 
SECONDS . . . thanks to its ZX 
MICRODRIVE COMPATIBILITY. If 
you're not ready to upgrade to 
Microdrive yet, this easy to use 
cassette program can handle up to 
400 transactions with your 
Spectrum, almost filling the 48K 
memory of your computer. 



BANK ACCOUNT 

• Statements on demand from any 
date to date 

• Hofd* up to 400 transactions 

• Standing order facility 

• All transactions can be 
automatically coded to allocate up to 
16 budget neadings 

• Search facility for any single item 
by description of amount 

HOME BUDGETING 

• 1 6 budget headings, e g Gas, 
Rates, Car, Ta* ■ you can choose the 
headings 

• High li gh ts u nder/over spe nd i ng 

• Full budget expendrture 
breakdown 

• Budget re-ttunk" fotifft) 

LOAN/MORTGAG E 
CALCULATOR 

All you ever wanted to know bui 
didn't like to ask' Calculates 

• interest rates 

• Payback periods 

• Capital sum 

• Period of loan 

REMEMBER THIS CASSETTE 
CAN ALSO BE USED 
WITH ZX MICRODRIVE 



• PRINTOUT FACILITY 
USING ZX PRINTER 

• FULL SECURITY WITH 
PERSONAL PASSWORD 

• FULL SAVE PROGRAM 
ONTO CASSETTE OR 
MICRODRIVE 

Available from good computer 
stores or dfrect by mail order 
at a price that won't upset 
the Bank Manager! 



i 



£9e95 

INC P * P 

L MICRODRIVE 
CARTRIDGE 
MOT INCLUDED 
■ M , 1 



Dealer enquirie* 
welcome , 
Generous discounts 






FIRST FOR 
MICRODRIVE 

Dealer enqulf Jes welcome, Generous dJicoum i 



ulMiiT.r.Mii.iT.n.-n 



Plc<w send rre CASJ 

95 Pricri mcjydng post A 0* 
otders ««H £ I W( 



1 
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me 
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RICHARD SHEPHERD SOFTWARE 

ELM HOUSE. 23 25 ELMSHOTT LANE. CIPPENHAM SLOUGH. BERKS TEL (06286) 63S J I 



VARIABLES 
ON A THEME 



delay in the UK is one fiftieth of a 
second and starts off at 35/50 of a 
second. You can happily POKE th> 
for instance, you wanl the key to start 
repeating immediately. The cufjou 
become rather difficult to control if you. 
My, POKE 23561,1. POKE :35hl,0 
effectively turns off the auto-repeat, 
actually giving a delay of about five 
second; like POK E 2 35 ft 1.2 5 5. 



23562 REPPER delay between 
repeats 

This system variable control* l he length 
of time between repeats once the auto- 
repea ft The time 

fiftieths of a second in the L K If you 
effectively wanl to (urn off the auto- 
repeat for any reason, POKE 23562,0 
oi POKE 23562,255 gives aboul five 
second* between repeats. If you wish to 
edit long program lines leg. a lung 
PRINT statement ) then POKE 23562, I 
will speed up moving the cursor to the 
right place. But beware i ogjfif 

23562 too much at the same time or you 
may speed up the cursor so much n 
becomes difficult to control Its normal 
value is 5/50 to a second or one tenth of 
a second. 



23563/4 DEFADD 

The address of the argument of a user- 
defined function in i program, ie. if you 
had DEI" FN A(Bl in a program line, 
the value in 23563/4 would be the 
address of the letter B in the brackets in 
that line while only the function is being 
used. The best way to PEEK into 
23563/4 to s how th i s i s lo put the PE E K 
as a part of the FN to be evaluated as 
there is always a zero there unless the 
function is being evaluated. So the 
line: 

10 PRINT PEEK 23563 + Z56.PEEK 23564 

would always return zero. On the other 
hand: 

10 DEF FN A|B|=FEEK 23Sfi3+2Sfi- 

PEEK 23564 
20 PRINT FN A19S9I 

would return the address of the B in line 
10, The 999 is not significant, just 
something to actually give a value to B 
to prevent an error I n the case of a func- 
tion with no argument; 

10 DEF FN «]=PE!K 23563+256* PEEK 

23561 
20 PRINT FN A|| 

tht> would print the address of the 
closed bracket symbol 



23568 to 23605 STRMS 



The first 1 4 bytes on a basic Spectrum 
contain addresses relating lo channels 
and streams. Streams -3 to +3 are 
stored m two bytes each, 

23606/7 CHARS 

This system variable has as normal 
wilue&: 

23606 contains 

23607 certains 60 

This system variable point* to the start 
of the character set that the computer 
uses for printing on the screen and the 
printer, SCREENS also uses this sys- 
tem variable. The normal address poin- 
ted to is 1 5360 which is 256 less then 
the address of the start of the ROM 
character set (256 less because the 
character generator is accessed bv some- 
thing similar to PEEK 23606 + 256* 
PEE K 23607 + CODE "A M * 8 and 
since the first character is a space, and 
the code of a space is 3 2 you can see that 
8 * 32 is 256} The character generator 
is 768 I ng, so if you wish to set up 

a new character set you must set aside 
this number of bytes in case it is over- 
written by Basic — you wouldn't get a 
crash, you'd just end up with gibberish. 
Mention was made of SCREENS 
fag this system variable — in fact, you 
may be aware of the problem that 
SCREENS docs not recognise user- 
defined graphics normally, unless they 
happen lobe similar to an existing Spec- 
trum character. In fact. SCREENS 
worts by picking up the address of the 
Start of the character generator and 
looking through the table until it finds a 
matching character, Now since the 
Spectrum screen is bit -mapped rather 
than memory- mapped like some com- 
puters, once anything is printed on the 
screen it stays the same even if you 
change the character in memory. So we 
could temporarily change the pointer to 
the character set to point to the user- 
defined graphics and look up there. 
One snag is that although there is a 
tern variable that tells us where the 
user-defined graphics start, this address 
is 256 or more — so we must subtract 
256. This conveniently means we sub 
tract one from the high byte. This pro 
gram should demonstrate: 

ID FOR 1=144 TO 164 
20 PRINT AT 0; CHRS X 
3D POKE Z36DB. PEEK Z3E7B 

40 P0K£ 23607, PEEK 23676-1 
&0 PRINT AT ZOO SCREENS [0 0| 
6Q PAUSE 40 
70 POKE 23606.0 
80 POKE 23607 60 
90 NEXT X 



What we did was make the computer 
think the user defined graphics are the 
normal character set. SCREENS will 
still produce characters with codes of 
32—127, although this is easily over- 
come with a bit of fiddling. Since 
SCREENS starts off with CHRJ 32 
and the UDGs start off at 144, we 
would need to add 1 1 2 to return charac- 



ters in the range of the user-defined 
graphics. 

Here is one way to do this. X is the % 
co-ordinate across the screen and Yand 

If co-ordinate down the screen of the 
Gcation SCREENS is to examine, A 
check is first of all made that Si Rl ENS 
doe& not find one of the normal charac- 
ters there, then returns if on* ind 
The character at Y. X is returned in AS. 
Line 8025 is needed only if you are 
using a character set other than the 
ROM one If you are using the ROM 
character set, then delete line 8025 and 
replace lines 8070 and 8080 with the 
alternative versions that follow, 

8000 REM SCREENS FOR HOGS 
8010 LET AS— SCREENS fY.IJ 
8020 IF AS[j THEN RETURN 
8025 LET A=PFEK 23606 LET R-FEIK 

23607 
8030 POKE 23606. PEEK 236T& 
8640 POKE 23607 PEEK 23676-1 
8050 LET « = SCflEE«S|ri| 
8060 JF ISO <> THfcH LET U=Cflftll 

(CDDEAS+I12I 
8070 POKE 23606.A 
8080 POKE 23607,6 
8090 RETURN 

8070 POKE 23606.0 
8080 POKE 236D760 

The story dOM not finish there. Tfu 
are only 2 1 user-defined graphics if 
SCREE N S does not find a match, it will 
continue looking up past the user-defined 
graphics until it has finished looking for 
the 32 to I 27 range it thinks if i looking 
for. This could be embarrassing if there 
i us! happend to he KMBf data stored 
above the UDGs for any reason which 
resembled any character To help pre- 
vent this happening, alt hough the UDGs 
are normally at the top of RAM any 
way, this line could be added: 

6066 IF «>CHflI 164 THEN LET M="" 

Incidentally, you should ensure thai 
23606/7 always points; to the right 
character set when PRINTtng, LIST- 
ing, etc, is done. 

23608 RASP 

Controls the duration of the buzz that 
sounds to warn j ou that you are running 
out of memory At switch -on. this has a 
value of 64, This can be altered, hut 
there seems little point, POK I 23608.0 
gives a very short click rather than a 
buzz — useful if you hale the bu/r that 
satirically mocks you when you run out 
of memory. Alternatively, POK I 
2360IL255 gives a very long buzz which 
immobilises the keyboard, preventing 
you typing any further than when the 
buzz sounded, 

23609 PtP 

Controls the Ie ngth of i he c I ick em an at ed 
when a key is pressed in command 
mode or during an INPUT. It starts off 
at zero but may be changed, Any value 
between 30 and about 1 30 gives a plea- 
sant, more audible bleep rather than the 
quieter click normally given. Villi 
high than 130 tend (o noticeahl 
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Pat the Postman 

Really original. All Pat 
has to do He collect 

parcel* *hil Si 

avoiding obstacles - 
lika cin, fire*, trams, 
etc. Skill level and 
Hall of Fame 

art linas mHal 



Defferiffar 
Earth la under attack 
from mutant alien* in 
an accurate 
implementation of a 
top arcade game - 
and one of the moat 
difficult to survive In I 
UK Sssctna* Fj W 



Cruise Attack 
Save the crty from 
annihilation In this 
wonderful version of 
an arcade favourite, 
Nine sfcllt leveJs, 
bonus points for 
attack ah Ipa. 
all taKtm.CI.il 
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One Hundred A 

Thai f imou a shout 
Mai you what rti all 
about! A good 
implementation of a 
difficult game- 
doubles, treble*, 
twenty* five and bull 
all possible, 



Land of Sagan 

A quest to find the 
long toat Staff of 
Health, la It in one of 
the caatlem? Or In the 
Tower? There are 
plenty of problems - 
and plenty of 

opponents- in this 
g real graphic 
adventure. 
UK latclm £f M 



Creepy Crawler 

An authentic version 
of one of the moat 
addictive arcade 
gamea devised- AIM 
the uaual feature* 
{Centipede, Spider, 
Bug, etc) with full uie 
of Spectrum graphics 
and sound. 
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Ire* 

Defend the star 
systems against the 
Klingon attack Runs 
in real time - so you 



have to make the 
right decisions feat! 

.mm 



Orskmut 
Find your way round 
Dracuta * domain. 
A game to get your 
teeth into" 



Laserwarp 

Invaders, Allans, this 
game has the lot -and 
you have to survive to 
destroy the Master! 
Simple controls, far 
from simple task. 
Mi tpatmm CAM 



Catch the bananas, 
miss the coconuts. 
Easy? Try It and see. 
Simple in concept + 
hilariously 
entertaining ->t' II 
drive you bananas. 
Ill leKtssi £SlH 






Mad Martha II 

Great sequel to the 
best- seeing Mad 
Martha. Hilarious 
graphic adventure, 
with hero Henry In 
sunny Spain, beset by 
wacky waiters, mad 
bulls and the wrathful 
Martha. 

mimmmmm 





Knockout 

No aliens, lasers, 

Invaders or rockets - 

Just simple but 

absorbing fun which 

up to 4 players can 

enjoy 



Awanp-tpace 
accident spreads 
your capsule across 
time As you Lend in 

each new i 

perils face you r A very 

skillful graphic 

adventure 
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SAS Assault 
Your mission- rescue 
the Russian 
am bass ad or from 
terrorist kidnappers, 
before the Kremlin 
dec larae war. Loads 
In two parts - your 
rating kn the second 
dep e n d* on your skill 
in the first, 
ssitputmtiJ* 
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Qalaluiona 
Watch out as the 
Galakf tona break 
formation to attack In 
such force that no 
mere human een 
survival 



See them at 
Lightning, PCS, 
Tig*r { Co-op, 
Menif*s<WH Smith 
A other leading 
retailers 

PHONE YOUR VISA 
OR ACCESS 
NUMBER 



Other great new Mikro-Gen programs coming soon - watch out for them! 

Please make cheques/ PO payabJe to Mrkro-GerY and add 4 Op post & packing pe/ order 
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Wr wish to a polo Rise to printer 
owners for turning on their motors 
with D&G" in Issues 2 and 3. 
Avoid this fay editing line 1400 to 
change the two OUT statements 
to OUT 254 instead of OUT 154, 
Sorry! (OUT 154. 4 wilt turn it off). 
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This is where you will find Issue 4 

of the magazine 
which you can read, play and USE. 

This month we even have a program which writes 
another program and then deletes itself! 



You can make sure of your copy and save money with 
our special UK Subscription Rates 
6 ISSUES £15 12 ISSUES £28 
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down the keyboard response (since 
computing stops as the bleep is sound- 
ed). Usually, the one to use is POKE 

23609 J 00. 

23610 ERR NE 

Controls error report number and nor- 
mally has a value of 255 unless an error 
arises* when it contains one less than the 
error report codes printed, eg. For error 
4. out of memory, it would contain a 
three, The message primed out is con 
lamed in ROM starting at address 50 1 
decimal. The end of the message is 
Minified b> the last character in the 
message having bit 7 set to a one. After 
the error message comes the " I 982 
Sinclair Research Ltd." message 1 
u_>u see after switch-on or NEW. You 
can POKE 23610 to generate an error 
to stop the program* but since the message 
printed [i fixed and in ROM, you may 
end up with garbage. 

If you wanted to simulate an 'out of 
memory' error vou would end a pro- 
gram with POKE 23610.3 This would 
not work as any program line; you'd 
have to ensure that it was the last line. if 
once a condition arises to end a pro- 
gram, only then is 23610 looked at to 
mine what is printed. 

23611 FLAGS 

This system variable contains various 
flags controlling the Basic System and 
generally should not be POKE d. How- 
omc of the flags can be usefully 
PEEKed. 

Bii 0: Being a one indicates DO space to 
be printed before the next keyword. 

Bii 1: This bit being set to a one indi- 
cates that the print output is to be send to 
the printer. A 7ero would mean it is lobe 
sent to the TV screen, 

Bii 5: Any newly pressed key is 
indicated by its code being stored in 
23560 (the LASTK system variable) 
and bit 5 of 2361 1 (FLAGS) is $c\ to 
indicate that a new key has been 
pres 

Bii 7: Syntax flag. 

These will be of more use when using 
ROM routines in a machine code pro- 
gram. 

23613/4 ERR-SP 

Keeps track of the address on the 
machine stack where the appropriate 
return data lies. Trv calling a few 
)SUBs with no matching RE TU RN s 
and watch this point down the memory. 
N o w you C ■ n s ee u h ; 1 is and w h y 

this occurs when you runout of memory 
in a situation like this, Also, try PEEK- 



ing the contents of the three addresses 
(the base of which is pointed to by 
33613/4) to see what rem m data aciua 1 1 y 
consists of, 

10 LET A = PEEK 23613+256. PEEK 

23614 
20 PRINT PEEK k: TIB 10. PEEK |A+1[. 

TAB 2D. PEEK(A+2) 

23617 MODE 

Specifies cursor; Values zero, one. two 
or four specify the L/C mode, E mode. 
G mode or K mode respectively. POKE- 
in g this system variable will affect the 
appearance of the cursor - it may 
appear as a Hashing letter, number, 
symbol or even a keyword. This is most 
apparent during an INPUT statement. 
The value is reset w lien the need arises, 
eg. a mode change made normally from 
the keyboard. So if you get into dif- 
ficulties, press both Shift keys for E 
mode and then the same again to get 
back to normal L/C mode. 

Try this program which POKEs all 
possible values into 23617. Most are 
variants on the lour cursors. ie a you will 
find yourself in a particular mcile after 
the POKE, well as everything coming 
as graphics as in G mode 252 will give 
an L/C mode flashing *<* to point to 



BORDER colour. Tufcc a look at Table 

By POKE ing various values into ihis 
system variable you could achieve a 
flashing, bright, multicoloured lower 
screen, or make both PAPER and INK 
the same colour to prevent other people 
getting at your programs however* 
any alteration would have to be made 
blind. You could also make INPUTl 
extra bright to stand out. 

2362 7/8 VARS 

The pointer to the start of the \ anables 
store. Apart from finding your way into 
the variables area, you can find the 
length of the Basic program with this 
expression. This excludes screen. I) 
tern variables, stacks and variables 

LET bytat— PEEK 23627+25G.PEEK 23 
62B-PIEK 23635-256.PEEK 23638 

23629/30 DEST 

The address of the variable uhen h is 
assigned to [fihe variable had been sci 
up before, it would point to the start ol 
where it red in the variablo 

area. If it was being defined for the fii 
time, h would point to the add J "he 

star! of the name of the variable in the 
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where you're typing , k . 

10 FOR ft— D TO Z&S 

20 PRINT A 

nraitEfiifTj 

40 INPUT AS 

SO NEXT A 

23618/9 NEWPPC and 23620 
NSPPC 

2 M 1 S/9 h a two-byte system variable 
containing the line number of the fine lo 
be jumped to, 236 1 8 contains the lower 
byte of the hne number and 236 1 9 the 
higher, so the line number contained is 
read us P£j K 236 1 8 + 256* PEEK 
236 1 9, To POKE a line number in. say 
lineX 

POKE 2381 1. 1-256.IHT|WZ56) 
POKE 23619 INT |X/?&6| 

We now come losv stern variable 23620. 
With 23618/9 and 23620, we could 
ac tu all y si m u I ate a G OTO com mand u * 
a statement within a program line, should 
that ever be necessary. GOTOs cannot 
access individual statements within long 
program lines 

To jump to statement four in line X. 

■t go through the motions described 
above then POKE 23620,4 and the 
jump is executed. 

23624 BORDCR 

The bits of this system variable control 
the attributes of the lower screen and the 



program, eg. in 10 LET A = 5, it would 
point 10 the address of the letter 

It can also be used lofLftd the memory 
address of a numeric variable, if you use 
something like LI [ A u m the 

following program: 

TO L€T A=S 

ZO LET A=A 

30 PRIWT PEEK Z3BZ9+Z56-PEEK 23630 

23631/2 CHANS 

Stores the address of where the channel 
information area starts. 

23633/4 CHURCHL 

The address of INPUT/OUT! 
information used uttfwt nofnrai ft nor- 
mal [y points during an INPI I 
OUTPUT operation to a five 
block of data in the channel inform.: 
area. Use this program io examine the 
: tents. 

I FQfl X=0 TD 3: PHIHT #K: FEEH 

23633+256*mU3G34 NtCTI: 
PAUSED: STOP □ 
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l\ii irtlclt (i izlnciiri Inv B>U«fi imt M; i 
Beyond StmpfG B&tic *- DwMn^ 
Dmmpmr Into Your ZX Spectrum Tlfci 
ihi vii urn H^iiiiii ij (tiirtm FfiMLiiUit f- 
II b»l«ftoi Hl|l llrwc ijftf»i il KJ in li 
P*r ii il t T 15 




Spectrums at the ready for some financial 

fun with Peter Young and a riotous road race 

with Danny Sheehan. And just in case you 

don't want to miss that vital appointment, 

you'd batter kay in Ian Turtle's machine code 

gem first 
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Famry yourscU is a budding financial genius — well, here's jour 
chance to pnnc it. Deal rug in stuekJ and share*, your tas* is 10 
make a veritable fortune anticipating the bear** and "bulls in 
the slock market. 

There are four skill levels to the game, And these determine 
bow much pnees have changed independent I > of itit rnrormntkin 
given 10 the players, Depending un the number of playeis 
intuited, you should choose foot level carefully PUymg aiuiie, 
you uuuld be wfet tu upt fur level fuur; lor two pl&ycis, level 
three *ould be the best bet; for three players try level two; .mo if 
there are fuur ur mure players then level one i* for yoiL 

You specif} how many rounds you require ia flood game 
would comprise mi rounds) and. complete with £1000 to play 
the market, each player gets iu study the seven companies avail- 
able for speculation and decide* *hich shares to buy. You can 
cheat" a little a* you're provided with three rumours as to what 
might happen, with the option ol a fourth which has ii> be 
bought Of course, if you gci found out trying to bribe an official, 
you vi mid find yourself in hot waictf 

Ytiull notice that the shares in Akran, Bel r ^a and 

Dobro will not fluctuate too much each round, whereas specula- 
tions on Elsat and Ftnct will turn oul a lot more lucrative. The 
final company, Bchip, represents the kind of share which never 
actually falls in value, but whose gradual nse m price will fttf I t 
make you a KcIxm ttochrfcthr 

All prt ir the buying and selling of shares are indicated 

on screen, and the program is error-trapped should you dt 
to type in a lot of nonsense! When all players have completed 
their various transaction*, the Spectrum will list any changes oil 
share values and inform those unlucky enough to let then funds 
go down to IlQ that they'd better reserve themselves a place on 
the window ledge. 

You are presented* tin a 

than detains theses 
coinpafhes.aluiig*!^' 
the* rested ivfrsnve 
prices ar*Q it* ruinuurs 

specula! ions un Who 
Kf«j*s you could end up 

tfcgaia M imtiiittriB 

Skid Am ei t ivtr ' 




Should a company be dissolved, all shares in this enterprise will 
be ducuntincd and you stand to lose all your cash, Howaw 
.% ill find thai the company will re emerge due to 



an inllu* ut gov eminent subsidy and trade will t *ilh ihe 

share prices being set to then original starting price of £15 Alter 
the final game turn, the program converts all shareholdings into 
cash And gives each player his or her final tote the *uirn 
course, being the one who has made the biggest fortune. 

! REM &tocl m*rfe»t by F'.'OUNG 



lb PRINT AT 10, : 

, YOUNG 1983" 
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ashed if they #a m 1 a buy w sei I shares C necks art made on the 
number of shares ava liable and the amount of cash ih# player 

- 1 tos informal wn is used to siopiUeoal entries'* ie 
Cheating 



I 

I N 

■ 
JO lu 
I] • 
6020 n NfRANl LEI k** 

4-" 

■ i | i uji- "DOWN" 

RAN2**I4 JNT (ftND* 
6030 LET f f RAN KAN I J 

iO*N#<Ri :iJl: s 

ABS MCRANl ''i RETURN 

6070 IF RANI 4, THEN i- .'O 

♦ INI tRN - 
RANI ) >0 TW Wl*r p l^ "% HO 

6 I 1 

i LEI HI JN" 

61 12*5+ INI (RND+: Ii OO in 

6i; 61 IK 

i *Hi 

L; I R JN I Al R, lOi 
; rURN 
U RANI 14 
(4 t L>*i THEN LI 

I : 

rt l 
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WILD WEST HERO 



For the 48K ZX Spectrum 




COMING SOON 



DUSTMAN 



ZX Spectrum 48K 

"he smaf! suburban town of Capping Sodbury 
there was a dustman whose name was AM rod . But 
little did the resident r* know that AH was no ordinary 
dustman, he was a Hyper intelligent mega du$im 
whose favourite, lager wjss seeking revenge with the 
aid of the rubbish, thai thought it was About time Alt 
met his doom Meanwhile Friends of the Bin tew' try 
to hefp Alf d&Stroy the rubbish by using force to fight 
force 1 Conf used? You wont be on December 2Qrh 
when we release Dustman for the 4SK ZX Spectrum 

SEE DUSTMAN AND WILD WEST HERO AT THE 
YOUR COMPUTER CHRISTMAS FAIR, STAND 2^6 



"V«ry lmpr*mvt 
Graphic*" - tm ***«( etito J 



DEALERS CONTACT 

TtGE ft DtS TftlBU TOM. CEMTftESOFT I TO 
PAUL HOLMES 041 -956 5058 



"A bllmtn 

Vary Smooth . I'M h*V* 



W ■/' 



Wild West Hero Captivates you m the fast* 

-iesi battle you will eve^exj u-i w n s <n 
these times Up to SO Bandit* on screen at one time 
alt moving smoothly makes th^s game a th* 

Wild West Hero used f ui colour graph *s. 

smooth mowment, drama tit: sound effects, 100* 
Mithirm code, High score Two play option. >v 
modi, and is compatible wdh tt ; jston Joystick 

Inh 




SOFTWARE 



T t ^escape software guar ant oes nil n s product* for 
life If you ever experience trouble loading one of our 
cassettes, simply return it tor ftn instant 
replacement AH orders are dispatched wuh 24 
irs of receipt of order, and are sent Brat Class 

Software is also available al John M^n/ies and 
many good completer outlets If your local store 
doesn't &to< .<j us and we'll make sure he 

does" [Q4l 956 50561 



SENDTO T IMESC APE SOFTWARE [VS1| 

1 VIHQJNIA GARDENS, I AIRWAYS, MILNGAVII 
GLASGOW GS2 6LO 

NAME ._-„ 
ADDRESS 



djb 



SEND Ml ..— M ». MMm — ii i i i r i . i 

I E nlCLUSC —■■■—>— —■«—■■■■— «ih^— w—^— «i—^^m— i . i .mm.— 

COPYING. Lf NDIftJG OH HIRING CASSETTES PROHIBITED 



[| RANI =40 rHEN ulJ rO til 60 
&lb-- Lb I RAN2**1+INT (RND»6) i LET B<S,R4 
-2+IN1 (fft&}#3>i I ft! R.lu:N*u ■ 

TO BE SUSPENDED M < RETURN 
6I6O PRINT AT R v 10|"LiFT SUSPENSION- I 
INPUT 'ENTER COttPANY " *V*i FOR L=l TO 6s 
THEN BO TO 6175 
PRINT Mi . ; "NONE M i RETUfl 



IF Y*«N*<L) 
6170 NEXT Li 
N 
6175 LET B(4, 



L)*li LET S<5,L>«0i 



[N1 Al 1*1 #2, 2hl "N 



PR1NI 
i Rl I 



T R t 27|Y*i 
N 

6180 LET RAN 1^=1+ INT <RHD#4) 
*19Q LET FMe^NJ-PCS^t-SUiRANl 
62O0 PRINT AT R f H | -| INEO * I S0«RAM1 1 * 
OR BRIBERY 11 : PAUSE lOOl GO SUB 1 
20 RETURN 

1 1 1 1 1 600 G 2 20 C ,i legale and print information on the r ise and fall ol stares 

and also the suspension tf shares 



Umx tOO 0- 1 000 The 'end ol game rout ine Tims pf mi s del n IS ol * ho has whal al 
t he «nd of thegarn*. c a 5 h mg snares and announcing #tw has 
made ihemosiof tneir opportunity 



9100 REM GET KEY 
91 LO PAUSE It PAUSE O 
9120 LET K*-INK£Y* 
9130 RETURN 



Um 9100 91 30 Wait lor a key to be pressed, returning lo I he mam program with 
the siring. « . holding the necessary tt I 



^997 REM Do not type in line* 9997-9999 
9990 CLEAR : ERASE "n"! 1 j "Stock*" 

9999 SAVE *"«T 5 1 S "Stocks" 



Um 091 h m t A SAVE i ng i on I me lor those of you mho have purchasedZX 

MicrwJrrves Do not typem these lines unless yw have 
MtaiittM 



REM BAN) RUI i UjMPfiNY 
10 FOR L«J TO NUMOFF-'LAYERLii Li I P<N 
-01 LET PCN,L}-Ol NEXT L 

it! 5(l,N)»l5i LET 9(3 f Nl*0l LI 
4*N>«li U Z V N) I - LET S(S,NJ«0 

BEEP „4,0i BEEP - , <■: I'M-' - - ; 

EP .4,0= BEE^ .4 f 3i ,2,2! Kl 

i BEEP .2,01 WA ' , '= WEEP p2,-1i HI 

,4, INT AT lS f O] IARES IN m iNKNm 

LOST-BANKRUPTCY 1 ' s PAUSE 1 JO 
7040 RETURN 



Um 7000-7040 Check tosee if a company is bankru.pl, and pi aysa merry little 
Atty when all is tost 



8000 REM INITIAL 

BOIO DIM M 

hDR N*J TO 
DATA -4,-3, 



0020 

-8 f 

ao40 

B050 

ELSAT 
BtlO DIM 



FOR N* 
DATA "AKRAN 
, "KINE T 

BIS, 



DIM WfC4> 
B120 FOR L 



BI30 

8140 
S190 

a 165 
ei eo 

RS 
■B190 

»3210 



t TO 
LET S(N f . 
LET S(N=M,L 
N+2,L 
I S(N+3,L 
BCN+4 t L 
NEXT L 

un b c i f 



LL I PCL^NM 
NEXT L 
FOR N*l TO 

: NEXT N 
B220 RETURN 



ISATIGN 
DIM N*(7 V 5> 

14i READ MlN> | NEXT N 
(,4,4,4*2,- 

7i READ N*CN>1 NEXT N 

" ( "BELSG% "COBKA" , "DQBftO 
" , "BCHIP" 
DIH pca.NUMaFPLAVERSJ s 

7% LET N-l 

IS 

»sl' 

>»0 

> = 1 

)»0 

10 

/i for n*i iu Nunoi 
NEXT n 
i PI ayi Rfei i i I p|8,N) 



but fl 00-t Mi mil i al \%a\ win of enables 



9OO0 REM END UF GAME 

9005 CLS s PRINT AT t f lOi PA : I MU O 

F GAME" 

LO LET R»4 
9020 FOR N«l TO NUMOF PLAYERS 

SO FOR L«I TO 7a LET F' (8,N) *P ( H ,N> +5 C 1 
v L)*P(L.pN) i NEKT L 
9040 PRINT Al \ "PLAYER :N;"' \ INIBHtD 

WITH "jPIBpNMt LET R»R+4 
9050 NEXT N 
9060 STOP 




Careering along in first place in a 600 mile road race, your white 
'turbo 1 car hits disaster and a call into the pits b demaiictal 
Starting off again, you And yourself in tenth position with every- 
thing to go For. 

On screen, you will sec the road stretching out in Ironi of you. 
plus a dash hoard which provides you with alt the hi-lc &ian 
inform jtion you'll need to catch the cars m Front The d&\\\ 
gives you your current speed (0-99 mph>; your position in ihe 
race; ihc speed of the approaching car, amJ the number of miles 
the leader has to finish the race — so you'll know exactly what 
Linda 1 trouble you're in. 

The secret of success is to be aware at all times of the speed of 
the approaching can — and also, how to handle the cars behind 
you that want to overtake {sorry, no oil slicks in this program!). 
\t you gel nearer the leader, take special care as the cars will 
make hazardous manoeuvres to stop you overtaking — you have 
been waiTied t 

There are two levels of skill, and it might be an idea if you 
choose the easy option until you've got the hang of the control* r 
Obviously, the game ends when the * Miles 4 indicator reaches 
zero and someone has won the race, Of course, it could end a lot 
quicker (know what 1 mean?), 

[f you find il all a little daunting to begin wjih v try altering the 
value of M in line 40G u> 300 for an easy life . . . 



On-screen, your 
dashboard indicates how 
many miles you have tatl 
l n race, your posj] on, 

you* car's spe€-d and tow 
last the car behind is 
approaching Care shook! 
be'youfttairJiwwdas 
you turtle along the open 
road lor when you si an 
lo overtake I he leaders 
you (I find they're noi so 
friendly 




9 REM 

Mt Instruction* ft Obtain b* i 1 1 level 
10 GO SUB i REM S»t Up UD& ft 

... fc.uhl.Jt R R Ol IM 7\ l 9Sm 

Initial screen attribut»a 

BO SUM I REM Or*w titl» Rtr»»n 

FftlNT Al ? f 2| N Your enqinv stalls t 
n the mi cidle o* the Rp#d ft*c^ whi 

ypur in tenth poatipn,with t m i v ^. ,, .» rni I 
to the finisti 1 r?#9*in ti.e l*ad ^tnqi 



4u pmm fti i*!0i 



i or spp*»d 
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am®s 



BmMME 



proudly prese 



our FAB RANGE of SPECTRUM releases 












WANACW 



jUlthithnlUof 
111* rtrinji WflfM 

*5.« 



LOilJC 

*PKTHu*«4»f 
VCC 1004 
An intriguing, 
ml #W+cta a I purwt* 

19.99 



QUETZAL- 

conn. 

by Gmlh Bfljup 
SHCTRUM OK 
VCt 1007 
Tffpid t n mn 



«V»* 



A I pwt< 



i off ■ Btve 0V 



r - ^ 



¥wr only ami tn 






:• 4 



fry tohfl Hunt 

tPfCTRUM 4j 
VGC lOtO^fl 

you ftunrivs 

is M 






CMMtt 



«1 



Ghost 
Town 

A* rfYtnguing 
*du*frtit|* 



by Roy toot? 
& Tf*ry Wy*T*y 
Spectrum 4*1 tf 
WCHm 



fS.?5 



by Marty* D***i 



-•i 



««.*• 









- IIOM P #K« 1 






BkifAtiLv:,* looi i 

5*rt4 Thompson k* tAK . 



i TftflY Mwfay aid tn PoOfe ■*» Wt atu3 4*K 
-'t'vAaitAftrflAeppLuy iyf tfc* 
t by Cowy T*WrW tof <" 
Crtl ■■pill ■»!»■■*«■»» 



MAILOADM 



Af our prof irni w wotUWr 4 NQflml rftjud pitc* 

IHfilftilMCntfi*i *Nfl p*ti*rtg dn-nl Nf« dvtf "HIT 
LOCAL DIALifimj. P MMT fTOQt V04M 
PiOUAMI D»l#TTi l"Mt PACT THAT T M i T Rf 
■ f ALLY «K» D€* * HT HI PTT H (l 4) PuHUUllhi 



THE i WANT TO BE RICH AND 
FAMOUS DEPARTMENT" 

WH mt* *fc**ft fc##fl ID NC*WC «tf OfLfH**! PrttKtl wIt M 

LEIMJA M m BbJeOJ JM l lEl 44 at* Ww fiflwui 1 WANT 
Wig IBM AAtt WUiaMl H IP ftHTMlIT- Phhw giy 

-l1 r >u prop imn -nfl m*pr j *L*H &U< WtfV D&nf feltf - 

wndtpdj? 1 



COLOUR CATALOGUE 

If fWI W*n| J WW A* «H |JH*4^i pflff fO*PW ?J*i**tU* 



5?L 



l !, *i ■«( dvtoJh at li our aran pk*w *«!• to tfht 
HUH A tATALOCUl 04MCJK JUUUI 
LATMUMIT" #m toting *n AA SAf ■ iWi l7p tLftjnp) 



VIRGIN GAMES GANG 

0«1 CAJH k ******* *« m*mp**i *U Eh* Cm* m4 
ftfyppdy **«> boy i ont 5* ** MMT CAA ^ H * . « i 



»*M i 



IV m |tw n»*t 1 



UUMM b*JK 



IBAVOVf pr, 






^5W 



GAMES AVAIL ABILfTV 

A %#l*rIKPfi rVofwi our »mr\pt- a* P4Hl-TO-n. Jl T CJL 
L AM IV«. WB«lli AAtOf gp A wd d» wd CQffl 



HH ■■■f-, *■■+■» 



for the 

ViRCIWCAMES FUN BUS 
on tour NOW 










LORDS OF TIME 

Joins our range of acclaimed pure-text puzzle adventures, at £9.90, for: 
BBC ■ COMMODORE 64 SPECTRUM LYNX*-* NASCOM ORIC ■■■■.■ ATARI ■ 



in 



ir 






^ 



i; 



■^ 






if 
ir 
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ADVENTURE 
REVIEWS 

Adventures which have a 
fas! response hme are 
spectacular m the amount 
of detail and number of 
locations, and are available 
to cassette owners I am 
extremely impressed The 
Level 9 Adventures are 
superbly designed and 
programmed, the contents 
first rate The implements * 
lion of Colossal Cave 
(Adventure! is nothing short 
of brilliant; rush out and buy 
it While you're at it. buy 
their others too Simply 
smashingf 

-50F7: Sep* 83 

I found Dungeon 
exceedingly well planned 
and written, with a fast 
response There are well 
over 200 Locations and the 
descriptions are both 
lengthy and interesting The 
objects number about 100 
It could therefore take 
some months to explore 
the whole network giving 
many hours of enjoyment in 
the process 

The description* are so 

flood that few players could 
ail to be ensnared by the 
realism of the myth real 
worlds where they are the 
hero or herorne great fun 
to play 

-Which Micro? Aug 83 

My appetite has been 
whetted and I intend to get 
my own copy (of Snowball) 
10 play 
-What Micro* Dec 83 



MIDDLE EARTH ADVENTURES 

1; COLOSSAL ADVENTURE 

A complete full size version of the classic mamlrame gjme 
Adventure with 70 bonus locations added 
2 ADVENTURE QUEST 

Centuries have passed since the tame ol Colossal Adwrr 
and etnl armies have invaded Tt>£ Land The way is long and 
dangerous but wiin cunning you can overcome all obstacle* 
on the way to Itie Black Tower Source of rh-eif dt-m 
■r mil destroy ii 

3: DUNGEON ADVENTURE 

The trilogy is completed by this superb adventure set in the 
Dungeons beneath the shade red Black Tower A sense Of 

humour is essential 1 

THE FIRST SILICON DREAM ADVENTURE 

l SNOWBALL 

The first of Pete Austin' s second trilogy The giant colt 

hip Showtall 9 has been sabotaged and is heading far 
ine sun in this massive game with 7000 locatn 




ADVENTURE 
REVIEWS 

TNa has to be the bargain 
of the year H adventures 
are your game then this 
(Colossal Adventure) is 
your adventure 

-HCWSSeptSS 

Colossal Adventure is 
simply superb Anyone who 
wishes to use advent un- 
an educational setting 
really must use and see this 
program as it emuL' 
Growths* and Woods 
masterpiece so well For 
those who wish to move 
onto another adventure of 
similar high quality 
Dungeon Adventure is to be 
recommended With more 
than 200 locations 700 
messages and 100 objects 
it will tease and cfehghir 

- I tfufjHiflfl*' Co#tt£L#fifl@, Nov B3 

Colossal Adventure is 
included in Practical 
Computing s Top 10 games 
Choice Poetic, moving and 
tough as belt 

- PC. Dec S3 
"To sum up, Adventure 
Queshs a wonderful 
program fast, exciting and 
challenging If you like 
adventures then this one is 
for you 

-NtLUQ4t 

Colossal Adventure For 
once here's a program that 
lives up to its name a 
masterful feat Thoroughly 
recommended 
- Computer Choice, Dec 83 

wholly admiral 
■ Your Computer, Sep( 83 



THE LORDS OF TIME SAGA 

7 LOftbSOFTlME 

Our congratulations to Sue Gazzard for he* super design lor 
|r*s new time travel adventure Ihrougri the ages of world 
history Chtii to the ice-age. go ramm withCaeur* ■ 
shed light on the Dark Ages etc etc We II be selling I 
game mail order it om January 1st 



Price; £9 90 each (Inclusive) 

Level 9 advenlur^- i ^ilabta from good computer shops 

or mail oirJer Irom us af no extra charge Please aand o*der 
or SAE for catalogue lo 

LEVEL 9 COMPUTING 

Oepl L# 229 Hyghenden Road High Wycombe Bud 
I5PG 

Please describe your Computer 



ir 
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i 

H s . i 






UMillO 



Punt instructions and obtain skill level 



Up « I i iiL 1 t- 

j [N> m U : 

■ 
; 

• i 

■••■■■■ 

I mill It : N 

■ : i 

a 

l^L , ibi W<fcW ?B , : DRAW 
■ 

EM z>et up c ampul ei 
■ I 

;"MtLfc 
: . 12,20| 

Ei: I : 

. 

I H eiini ne noiflff 

Uiti 91-111 Prmt the game display, assign the variables draw a large 

square around The screen and a smaller ane around Ihe 
'dashtoartf The BEEPs simulate l he engine no*se The T 
char actors m iifie 200 v e in fact user defined graphics 
characters i UDGs ate obtained by pressmg Caps Sh 
and then pressing Ihe character y«w want — in I tos case, 
the K k< 

Dp 



Ml I . ,. | 



lk£ 



I 

• hi 1 a+i ,b; 

REM move a 
pui m it ear 

ir crash 
•• 
,b+l) 7 THEN i 
i+l f b) 7 I HEN 
*l,b* I HEN Q 40 

MO PRINT i 

b*»ti LEI e-*i 

i * 

antf fi 



Uhi3I(- 6t0 Mam program (ooc The F OR/ N E X T tooo m controls how 

tang the race will continue ( toe if is set to 300, and 
reduced try one every time ihe loop goes round* Lines fiOO- 

S3D c heck to see if The car has crashed 






: he i *■+ ■ hit h 

t he raci N i 1 i 

! IN 

105 Al « W. 

: 
Ibl . 

in 5t bs n 

. 
ftg*in"« If- I rj i HEN bu 

Uiti Qt* 1 0» jate your position ai the end o« the game, prttit the grid 

and, rt requested re- start the game Again. uatfHMIrmt 
graphics are employed in line 1 060 

n print **rvd move tree 
i tOQ PRINT Hi j. 
i LET i 

N LEI ( 

I LEI 
■ i 

: 
C + lidl"! 11 ! M 

Lin I D1I-1 til Prim ihe Efee character on ihe side ot the road, and move n 
according to Ihe sceed of your car 

A 
I 
Hpp- 

LO U <l ANI (1 

AND 

I cc*lN1 

h\ tftND* ftp 

. ■ i . LET 

p«-l THEN LEt M»iB 

i pri«]«pos: pat2 * i mm 

k pom* l *tB> 

LET RETURN 

Uiti 1 mt 1 30 Update the variables ot tne other cars * the race. 

REM print #nd move r *r 

PRINT : : 

N LET K-K + li IF e-15-App fHI 

LEI ■« I 1 

10 IF s app THEN LET || It 5* 

It NNI> <po 

n .1 

y-y+li IF RNfi INI 

*pp*=*pp + ac;i IF *pp 
k| | 

m j « 

IMEN LET pn iL 

< ¥ (pml mNIj k ««} 

11 N Lf I po* Oft) AND 

N 

hut M 99 -3?00 Pnnt the ran^oief's car according tc ihe relation between its 
$pe*d and ihe speed ofyftjr car Thf posiiwnofyowicafsafso 
calculated 

vg REM pi ah^d car *nc* revtmrt q 



91 





5Pf£THuM ONL* Th* 
*rv ww» mf tool hi #f* in# 

ntiicH •* 4 

l£fQll.flQ nim WfM'AIM) E3v 
kictrh[| <*p«r» Vim. hjv« J 

J tmdt of pout)!** cnbw 
tp<Wf» tfckJk rn<wi*l*ri «nd 

wr-ji you :j viptftf H-fltfP Uncrqi 

Kt«n pKitd full d jrcid* 
fritum tOD 4 . nwHn cod* 

icr^tnt " Kwifl- ep«n«ng rtoo'i 

l*f«CliOft «**fld iffttcl* jrtd 
Rjoal 




SPECTRUM GAMES 

100% machine code, feet* 
nmoolh. tiiren arcnd< ftct*on 
KempMon cnr^oF key, joystick 
o * [ion Gamas 

available direr ii*c 

or from anori ^nf- i! nT*„ 

Trade - Gnrvl 

program* afv 

MICROMANIA 

14 LOWER HtLL ROAD. EPSOM; SUWEV KTlS BLT 



GHOST'S 
REVENGE 



Hdi * rotaM wl" &*rt '* ^dfci *r*| c* 1 ■ m eP*H. 



WTifi r*um# Qi "iWMlt't «•». 1& * 



(fHtl'*C* 'tCHi^fl <uPfc^.*l i^ ' 




CHOOSE FROM OUR VAS1 RANGE 
FRE*Z 24 peg* CATALOGUE with nirl detail* oJ our nwg* d over 220 
■ .vooromifoiir . ikedwil' 

•vi Hhei » •. put l ti EAR j lti ni ofl iofd ■" in adweri 

game, EOUCATE your children, CALCULATE the ramify finance:. 
OOMPH E THE RIGHT TAPCS FOR 

FASTSERVtCE 

W* Mock wveral m*n* ' *3 C-Optftl O* e*Cfi Mpi* 1/td C«n 

normal^ tf*ip»it n your laoe* ine deyi** rece^ ynjeoftfe-r , and *mn hMrya 

use f imt cta^a poM 

lOWfSTMffCES 

VM» b*i^v« our prft« am m« lowest of av oUt 

LAHGEST nififle of mies T^a WE E KS HIRE Of *N V TAPE COSTS JUST 

flOp lp4i_H% 40t? o^pi 

FB££Mre«W£ 

*"l** irr« 1*m; ckk kxJ ** . ** ^ur clw>n FR££ to^r, 

curHtjrifyrwFw YdiJCll^^ilOfiJMOTt^tfyotiVw triad AfKrth^f «tt>mryaiid 
l «w or our cbHrrn f»nd ■ Karnp whS wtlgMKlty n?nd v<xj n rouy otfKi? 



20QMui9niv«Fl0Ad 



■Ti NATIONAI 
m. J LIBRARY 



tetowe Ch«u«'« C6 00f« LIFE MEMBCn^HIPMod I und*f«lwv< 

n not x tgligr H Bd wth youi 1 
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WIN 

THE 

POOLS? 



SPECT ADRAW ? - THE BEST SELLING 
POOLS PREDICTION PROGRAM 
FOR THE 48K ZX SPECTRUM 

Th* program look* at trim recent f nf m \ f he tuims ptay'^J in «*rh 
ttftife'ii Inglwh and SmtTi^h football fe*0M* m*tcN» ind - 
rfffflf* to « i#rge (totflbaw to W whfi h#f h«pp«f>9cl in irw p*%\ 
whim tf*finw vwrh w^ . rr^-i (ly * nmfrriirig. rh« kmiQflS 

le&rnt from the patl with tlw Teams current teague pos4hort ibe 
prografn gOTftraia* a draw pfobfit"i«Tv faciof in* «ac^i I can 

th«n identify lh# matrha^ wtm-^ are irkHy 1o ymid draiwii #nd 
On U % n» gli^i fMlpIrt the lo^m I hh #>ry <1r*M 

fnr irn« bflVURt ^' rhoM wnn praff*' the U*m$ odds Knet on 

Prngrftm, ftOOO match datab«ia {both on high quality 
eam+rta' an** i+rtinjr-tion rn«oiial f 12 96 inckiaiva. 

NEWMt SPECT ASORT - 

THE PERM GENERATION PROGRAM 

^p«cta»oft taJw ma 14 momr likely and 10 lea&t hkety tk&H 

p.p^in tr^v-q ar>n produces w^ 8 fwn in full ■■•iwht [^'n.<, enabing 

yrm fn rnmplet« you' oonlp ronpc' ••en The 

program ^.n nm on (|a riw^ <i 1iK. Miifig your own i- 

hat the unique featura of being nhfe to marge ^r.lh 

SPEC tAQ HAW 2 lo provide e complete- Poole Prediction 

package 11 

Spectaaort program on high quality reitetie £4 Bo mcluaiva. 

(Cheques fPQ$ p&yabte to fl.S. Wrjr.AlteK/ 

SPECTADRAW 

1 Cowleaze, Chinnor. Oxford 0X9 4TO 



i 6i I Rl Ml 

KX>I NEMF m bU 

Utu 3IM-40 10 Print crashed car and n-starl game UDGs a»e used in line 
4000 

&999 RIM B»t up UDH*« Cars Al (reft *J 

: 

: 

■ 



■ 






. 



■ 

DMT A M k" t O,A0 ( • 

%!&! 16,24,56,8^ 14 

< . ;A "j" ,84, 1B6,*"14. :., 16, i 

1 : h 
EH data fr i n^ sour. 



Um 1199-7010 Defined UDGs ThccMiKlefSiiuch.. icnnm* 

DA TA si a i enwm s can Df eiifte* no : «r U DCs 



70*9 REP* pn n 

ill. MIL Jill Jill III. 

LET b**="i II II I I I" 

III 1 ■■■■ I III III 1 

N I I I I I I II 

■ iii mi tin ■ ■" 

PRINT AT MpBt M R O A i 

* + Is 
i ; AT 3,4; 
,4| 

n=l5* TO US 

1 I INK 1| - r, 

71 BO RETi 






Um TBti- J 1 10 Draw the program s hue using the Wodc- graphics available 
on tte Spectrum Keyboard 



B9 NE.M sdVff^ and 
7190 SAVE "ROAD e LINE 



This done, now left try (I out. One of two things will hap- 
pen. At worst, it'll respond with an 'Error in data' message, 
arid list the DATA lines where the error occurs. You should 
now check these lines, restore the program to good health, 
SAVE the listing to tape and start over 

Should the program run correctly first lime, you will be 
greeted with an "OK/ message and prompted to input the time 
(in hours and minutes) thai you'd Like the alarm to he set off 
Thai done, the computer NEWs itself, Don*t panic al this 
tttge the program has not crashed as mere I > wailing fai 
you to start the countdown 

To initiate the timer, simply lypc RANDOMIZH USR 
65 1 20 jo which the u Imuhlhe "OK\ indicating that 

all is going according to plan This instruction execute 
&mall machine code routine to set up the interrupt. When 
\.hii time is up, the program blanks the screen, tumim 
glorious shade of red. Again, nnthmg to paniL about 
press the Enter key and you'll find all the wort you've been 
doing isstillmmcniuni waiTinglobeSAVE*.dM>itcaflbeL 
tinned at a later date. 

Once the timer has been set, you are free to start your pro- 
gramming — up until whenever the alarm is due to go off , 
Basic programs will not a flee I the alarm, and most machine 
code programs should also work (as long as they don't use 
interrupts nor occupy addresses 65 ] 20 upwanb > 

Don't wony if at any time during your programming you 
NEW the computer you won't clear the Speamm Alarm. 
However, you will need to reset the interrupt by typing in 
RANDOMIZE USR 65120 again. The timer will thus 
begin where it left off. Also, PAUSEs, BEEP*, and all 
LOADing and SAVE ing operations, will cause the alarm to 

p. But once finished, the alarm automatically resets itself, 
SO you shouldn't lose tOO mui:h lime 

; d like a OOfMillUOUl im- screen printout of the time 
remaining before the alarm goes off. type in this B-;r 
liner: 

10 MHT AT 0.0: PEEK B5832; V; PEfK 65533 V; PtEH 6S«H: 
" 60 TO 10 

Um II Uwtirs RAM TOP am! restores it* data 



15 PR1N1 

B 3| I 

i 

i 



Um IS- ft Prinr che on-acreen message, *n<j sci the checksum and 

fetaeoMm 



Utn 7 1 IH 1 10 Save program itassenei 

9997 REM Do not type in line* 9997-9999 

9996 

9999 SAVE #»* 



at 

40 LI 

! I O 



IF 



LEI Hum 



Um lit 7-1 Jit Save program (Microdrcvet Do not type iticw lines m 

untess yew teve a Microdrive 



um XhN (toad the machine code tot IN interrupt c mm and POKf ii 

into memory When a" the inierrupi mac^ne codh n 
iltaL check to see wMhet an errot Has occurcd 




Have you ever got so engrossed in your programming that the 
hours just ticked by and you missed that important appoint 
ment? Well P type in this program and one worry at least u Ml 
be over. 

The Basic program which performs this amazing feat 
includes two machine code routines as well as a self- 
performing checksum, which should ensure that you type the 
program in correctly P However p just to take all precautions, 
it would be wise to SAVE the program once typed in p before 
running it, 



• 
90 I 



Um ID 90 This ar«a of rt» program carries out the tarn task at 

30-60 for trie alami call machine code 



PN INI 
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SPECTRUM MECHANICAL JOYSTICK 



AT LAST -a joystick with 
no interface 

Clips on & off without interference 
to plug -ins. 

Operates cursor keys only & leaves 
hand free for other controls. 



Price £9-95 

inc. VAT plus 55p PAP. 

(Cheque i P.O. lor 1 10 SO ptoasft) 



Please order to 

EEC Ltd 1 Whuehouse Close, 
Chalfonl St Peter, Buck*. SL9 ODA 

NAME . ^_^_ . 

ADDRESS 



POSTCODE 




Advanced Software, , . 

Ameba 

Anirog. , , 

Artie. , 

Calpac 

Campbell 

Camel! Software 

U&SC3QG 

cos 

Computersound .... 

David Husband 

DJL Software 

Digital Integration . . 

Doric 

East London Robotics 
Eprom. — 



59 

44 

48 

OBC/68 

....62 

....46 

. 12/13 

■ ■ ■ * * 31 

...IBC 
24 
76 

10 

26 

25 

38/9 

..44 



Fantasy Software 16 

Ga mes Soft 40 

Gi Isof t 51 

Incentive 15 

Interface 14 

Kelwood 49 

Kemp 77 

Kosmos 59 

MicoL 64 

Micromania 92 

Mikro Gen 81 

National Software Library 92 

Phipps 43 

Postern 34 

Procom 28/30 

PSS 42 



Richard Shepherd 55 

Redshift 4 

Rose Software. 24 

Selec 44 

Silversoft , . . . IFC 

Software Projects 8/9 

uluCRi lltff4VI#tfl .SJt 

4 Gfjf ^f tj >■ lift ■■■*<■-■****** ■■»■■■■ w£ 

Time Scape 87 

Valhalla 69/61 

Virgin 89 

V tJr IC7A ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■■ ********* ■ %J13 




. , .1.1- IN 

USt< 651- 

RIN1 -F' n flat 

210 LIST 9998i STOP 

UM \WhVi Sat foe atom lime, POKE it mto memory and then NEWs 
foe computer. 

-OO DATA 62 , 9 , 237 , 7 1 , 237 , 94 , 20 1 , 91 1 

Um tH The machine code ta the interrupt routine 

310 DAI *i .43,243,36,235,2 ',«',4 
,233*255 6,62,49,50,233 
DATA 255,58. 253,234,0,40,6,61,3 
,233,24,31* 

DATA . 6 ,61 f 3* ' , 2i 

■ *S 
.40, 6,61, » 

. -J i . 
,13, 
,71 #237,86,241 ,231,201,1 1903 

tmtJlo-350 The macnme code tor alamicatt routine 

Hmli J tliisnmblii Milkif tt lit mm it nrlti rvillii elKI n lic.Mi< ■■ lltn 3 1 0-150 
(I lb* lit I', prttrtfi 

Tit llim till netltt 



Micklit Ceil 



■acMn Crii 




*t»ch 
i dtvertiti 
Osatfathe 
interrupts 

be interrupted, wd 
save the onty 
register used *'■•■■ 
the six* 




IDA (65535) 

CPO 

JRIBMPSEC 



BMPSfC 



DEC A 

LD (655351 A 

JfiEND 

LP A.49 

LD (65535),* 

LO A (65534) 

CPO 

JR2 BMPMIN 

DEC A 

LDI65534W 

JRENO 



i ftmammg 
•553 

minutes remaining m 
ihe prewni hour 

i« -coif 
sec pnris remaining m 
[he pr esarrt minute 
65535 — <ouni of 

tccond coum*r has 
gout down t » 

D fUfflpS ll 

1 00 aw vtif wIik 
ffSfttttv 

jtfttpty dffC ri?fiwtT!S 
ib« i i,: o! j wicofMl 
teunTe< and props I 
Ihi refutntoie part t 
the t ixj \m j linos 
430 



Decrwwitmr 
$4C0fltil CQUfttff i 

rump to srv r 
iteciwritfitff (rt 

rfqiJ'PPtfJi 




IM 


BMPMIN L0A.59 


OfCftnw 


10* 


L0<65534)A 


nUfeS Count* OTt 


m 


LO 4.(65533) 


lump to ihi hours 


211 


CP€ 


decicmeiff (<* 


«t 


JRZ6MPH0U 


rtcpjafocn 


730 


DEC A 




141 


LD {65533)4 




IM 


JREMD 




2M 


BMPHOU 10A.59 


Df 


*70 


LD165533U 


counter H !h. 
already ruchea lira 


tit 


LDA>(65532) 


m 


CPO 


«f causes i cm te 


IM 


JR iALAflM 


me alarm rtu' 


310 


DEC A 




IM 


LD (65532LA 




130 


JREND 




340 


ALARM LDA; 


SaMfteBORr- 


3M 


CALL »?29B 


coburrad 


Mt 


LQA.23 


Selltaaftrtt> 


311 


LO (236931 A 


cdtaurs to PAPER 
NK 7 FLASH 


lit 


CALL 40D4D 


BRIGHT 


300 


CALL *0D6B 




404 


LDA.6? 


RftMrtrrUe 


411 

m 


LOW 

IM1 


it priwiou* mode 


4M 


END POPAF 


Restore the A 


440 


El 


raster r«-«fiaMt 


450 


RET 


ihi intamipu and 

Mffl 



For those in the know, the data in line 300 of the Basic pro- 
gram generates a short routine to set up the interrupts ( its task 
being to make the computer service the routine at address 
65 1 29. Here is the disassembled listing. 

Tfct litirrvpt routlni 

10 10 II 

2D ID Ul 

30 II I 

40 RET 



OP PRESS STOP PRESS STOP PRES 

tOP PRESS STOP PRESS STOP PRES 

FROM THE APRIL ISSUE, 

WE ARE PLEASED 

TO ANNOUNCE THAT 




L BECOME 

A MONTHLY MAGAZINE 

For details on how to subscribe to Yoir Spectrum 

make sure you don't miss the April issue. 

OP PRESS STOP PRESS STOP PRES; 
'OP PRESS STOP PRESS STOP PRES: 
'OP PRESS STOP PRESS STOP PRES: 
"OP PRESS STOP PRESS STOP PRES: 
"OP PRESS STOP PRESS STOP PRES: 
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CIRCE 




Nigel Searle, the managing director of Sinclair Research, is usually to be 
found standing on the edge of Sir Olive's "white heat* limelight, leaving the 
public relations work to his dynamic boss, Your Spectrum's Phil Manchester 
tracked him down to a West London hotel and asked what it was tike standing 
in the shadow of genius. 



YOUR SPECTRUM: How would 
you describe working alongside Sir 
Dive* 

NIGEL SEA RLE: It's obviously very 
stimulating. The biggest difference you'd 
find compared with working for anyone 
else is that Clive is not a conservative 
character in business terms. He doesn't 
mind taking risks. In many other com- 
panies you would be forced to play safe 

— which is something we at Sinclair 
Research rarely do. And you get the 
opportunity to do some pre it y exciting 
things that you just wouldn't get else- 
where, 

YSs Can you be more specific? 
NS: Well, we were trying to put a deal 
together with American Express. I was 
in the US handling the negotiations and 
they suggested that we should share 
some of the up-front risk. It required us 
to make a decision to spend about $1.7 
million, I was talking to them on the 
phone from Boston to New York and 
felt that it was something 1 should 
consult Clive about. So I called him in 
England and talked to him on the phone 

— literally for less than a minute. He 
wanted to know how much and I told 
him. Then he asked how I felt about the 
deal and I said it seemed good to me but 
it wasn't my money. He said it sounded 
all right to him too and 1 phoned 
American Express back within five 
minutes and said "Yes", 1 could tell 
over the phone that they were amazed 
any organisation could take that sort of 
decision so quickly. 

YS; That's certainly positive enough, 
but surely working for someone like that 
must also have its negative side? 
NS: WelL he obviously has very strong 
opinions of his own — but I don't think 
he undervalues other people's opinions 
either. You*d hardly be surprised to 
hear that he is very ambitious and 
demands a lot of other people. And, like 
many of us, he gets very impatient when 
things don't move along as quickly as 
he'd like them to. But the main thing is if 
you've got an opposing opinion and 
back it up with a good argument, then 
hell listen, 

YS: Your approach to launching 

products seems a strange mixture of 

secrecy and hints about what might be 

coming, 

NS: Things happen for different reasons. 



For instance, the Microdrive was 
announced the same day as the Spectrum 

— and we announced it because wc 
thought it was a highly innovative mass 
storage system and that it would be a 
prime reason for people to buy the 
Spectrum rather than any other product 
The Spectrum had no disks, so we 
wanted to make it clear that something 
was coming that would offer the same 
sort of thing, So it was done for pre- 
emptive reasons in April '82. We knew 
that it was not there and deliverable in 
April; we never suggested it was 

We did believe in all sincerity that it 
was going to be available in autumn 
'82 — but a number of things happened 
to delay it. One was that we had trouble 
getting'the Spectrum into large volume 
production, and a lot of engineering 
effort that would have gone into the 
Microdrive was diverted to the Spectrum. 
Also, some of the problems that had to 
be resolved — the speed and capacity — 
took longer lo solve than we had 
anticipated. 

YS: Is it true that you had to install two 
extra phones at your head office to 
handle early complaints about the Micro- 
drive? 

NS: No. The only thing we decided to 
do with some early Microdrives — the 
first hundred or two hundred wc sent out 

— w as to include a special letter to the 
customers explaining that they were 
literally getting the first Microdrives, 
And wc ga vc them, I thin k , onl y a s i ngle 
telephone number — but maybe it was 
two — for contacting the engineers who 
worked on the Microdrive. We invited 
customers to use those numbers in the 
case of any problems or if they fell Ihey 
needed any advice. 

YS: The Spectrum has come in for its 
share of criticism especially for the 
design of keyboard. Was this purely an 
economic decision? 
NS: I think the main consideration was 
cost. When we designed the Spectrum a 
couple of years ago. the keyboard offered 
us a majo r opportu n it y to s a ve on costs . 
In fact, it doesn't matter quite so much 
nowadays because the price differential 
between what you find on the Spectrum 
and a more typewriter- 1 ike keyboard is 
not so great. But it's interesting that 
IBM has used a Spectrum-like keyboard 
for its PC Junior, just announced, which 
is going to sell for $669. 1 think they are 



going to have a tough time defending 
the keyboard at that kind of price. 

YS: Did you go for a function-based 
keyboard because it cut down on the 
typing* 

NSi In some ways we did. but it was 
more because we saw the Spectrum as a 
ZX8I with colour, We deliberately 
chose a design which emphasised the 
programming side of the machine. At 
the time it seemed that Atari had the 
games machine side of things sewn up 
so it was ridiculous to try and compete 
with them Of course, things have worked 
out very differently. 

YS: You obviously had to offer a 
machine with Basic, despite the criticism 
the language receives. Did it occur to 
you that you could have improved on 
ii 

NS: In retrospect I think we could have 
done more to improve it. In fact wc have 
a project going on within the company 
now to de ve lop a ve rsion of B as ic w h i c h 
will get rid of most of the disliked 
features. The problem is that by the time 
you do that I'm not sure it's Basic 
anymore. Perhaps weshouldjust design 
the language people really want — and 
then say it's Basic so that they will hu> 
it But I think the new version will be a 
significant step forward, Basic is not 
dead — its just got a lot of things wrong 
with it which arc finable. (The new 
version of Basic Nigel Searfe is alluding 
to is the command language, Super- 
Basic, which is present on Sinclair 
Research's QL computer. For mow 
details on mis new device, took no 
further than QL User in this issue. 
Ed) 

YS: Can you explain the thinking behind 
the decision to modify the early 
Spectrum s with the so-called 'cock- 
roach*? 

NS: When you get a problem of that 
type, if you stop and wail for the new 
component — a new uncommitted logic 
array ( ULA) — then you've got a hold- 
up of several months. I think people 
would rather have a product that works 
with a 'cockroach' in it than have nothing 
at all. 

And again, times have changed. We 
were the first company to use the ULA 
on the ZX8I and 1 think our use of it 
showed our lack of experience. I don't 
think well make that mistake again. D 
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experience, more 
action.... more adventure.... 



This Is Timebomb a brand new 
°^ Arcade Adventure game from 
y CDS, Just one of a new range 
of exciting programs... 

COS AWot Systems 



s«t raw* * *"" 



c SSis«^n 



f RZtitH 



CDS Micro Systems 

GERMAN tS FUN 



— — -A 



SPltTM* 4tih 



SPECmm48K 



J 



new* 

trum 
Education 



CDS Micro Systems 




Cur rah p Speech 
compatible 



ONLY £5 95«ochat W H Smith*. 'Boot*. JohnMenitei ond ether If-odinq Computer Store*, or direct From CDS Micro System* 
, Send Cheque or RO fa COS tO. Wettf l«U Clote Tlckhill Oone««ter ONI 1 91 A TeJ (0302) 744129 {Trade enqwtrie* wefcom.) 
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